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(57)Abstract: 

PROBLEM TO BE SOLVED: To surely establish logical connection 
between devices intended by users, when utilizing a protocol 
where logical connection is made on a serial bus. 
SOLUTION: A PC and a peripheral unit, whose connection 
establishment is intended, are respectively connected to ports A, 
B of a connection control device 10. The peripheral unit 
connected to the port B and a PC, whose connection 
establishment is not intended, are connected to a port C. A 
physical layer LSI 50 is connected to the ports A, B, and a 
physical layer LSI 51 is connected to the port C respectively. 
Furthermore, an input terminal of a DC voltage conversion IC 80 
is connected, so as to be energized from the port A. An output 
terminal of a timer IC 1 10 is connected to a reset terminal of the 
physical layer LSI 51. This physical layer LSI 51 is controlled by 
the timer IC the LSI 51 is in a reset state, until a prescribed time 
elapses after the application of power supply from the port A and 
is brought into a normal operating state, after the lapse of the prescribed time. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the serial bus by which said two or more devices are constituted by interconnecting through 
the port with which a device is equipped It has the 1st and 2nd physical layers LSI based on the 
specification of said serial bus, a switch, and the switch control means that controls closing motion of 
said switch. Said switch It is inserted between the power supply terminal of said 1st physical layer LSI, 
and the power supply terminal of said 2nd physical layer LSI. Said switch control means It is the 
connection control equipment characterized by performing control which closes said switch after it 
opens said switch and said time delay passes until the time delay defined after beginning to input 
forward direct current voltage into the power supply terminal of said 1st physical layer LSI passes. 
[Claim 2] In the serial bus by which said two or more devices are constituted by interconnecting through 
the port with which a device is equipped The 1st and 2nd physical layers LSI based on the specification 
of said serial bus It has the 1st and 2nd reset control means which control respectively the reset action 
of said 1st and 2nd physical layers LSI. Said 1st and 2nd reset control means A control signal with which, 
said 1st and 2nd physical layers LSI will be in a reset condition until the 1st and 2nd time delays pass, 
after beginning to input supply voltage into said 1st and 2nd physical layers LSI A control signal with 
which said 1st and 2nd physical layers LSI return from a reset condition, and perform normal operation 
after said 1st and 2nd time delays pass It is the connection control equipment which inputs into the 
reset terminal of said 1st and 2nd physical layers LSI, respectively, and is characterized by said 2nd 
time delay being the value which added the time amount beforehand set to said 1st time delay. 
[Claim 3] It is the connection control equipment according to claim 1 or 2 which is equipped with a 
direct-current-voltage conversion means to transform into the supply voltage of said 1st and 2nd 
physical layers LSI the electrical potential difference inputted into an input terminal, and to output from 
an output terminal, and is characterized by connecting the input terminal of said direct-current-voltage 
conversion means with the electric supply terminal of the port where the terminal for data transfer is 
connected with said 1st physical layer LSI, and which was appointed beforehand. 
[Claim 4] It is a connection control equipment given in any 1 term of claim 1 thru/or claim 3 
characterized by connecting said link layer LSI with said 1st physical layer LSI by having the link layer 
LSI which has an interface connectable with the bus for input/output equipment connection of a 
computer. 

[Claim 5] The connection control equipment according to claim 4 characterized by the bus for 
input/output equipment connection of said computer being a PCI (Peripheral Component Interconnect) 
bus. 

[Claim 6] In the physical layer LSI based on the specification of a serial bus that said two or more 
devices are constituted by interconnecting through the port with which a device is equipped As opposed 
to the port beforehand appointed among two or more ports for data signal transmission and reception 
with which said physical layer LSI is equipped It has the port status control input terminal into which the 
control signal which controls whether it considers as the disable condition which cannot transmit and 
receive a data signal, or it considers as the enabling state which can transmit and receive a data signal 
is inputted. The initial state of said port immediately after supplying a power source to said physical 
layer LSI appointed beforehand is the physical layer LSI characterized by being in a disable condition. 
[Claim 7] In the physical layer LSI based on the specification of a serial bus that said two or more 
devices are constituted by interconnecting through the port with which a device is equipped A time 



amount measurement means to measure the time amount which passed after supplying a power source 
to said physical layer LSI, It has the port status control means which controls whether it considers as 
the disable condition which cannot transmit and receive a data signal to the port beforehand appointed 
among two or more ports for data signal transmission and reception with which said physical layer LSI is 
equipped, or it considers as the enabling state which can transmit and receive a data signal. Said port 
appointed beforehand is made into said disable condition until said time amount measurement means 
shows that the time delay defined beforehand passed, after supplying a power source to said physical 
layer LSI. It is the physical layer LSI characterized by performing control which makes said port 
appointed beforehand said enabling state after said time delay passes by said port status control means. 
[Claim 8] In the physical layer LSI based on the specification of a serial bus that said two or more 
devices are constituted by interconnecting through the port with which a device is equipped As opposed 
to the port beforehand appointed among two or more ports for data signal transmission and reception 
with which said physical layer LSI is equipped It has the port status control input terminal into which the 
control signal which controls whether it considers as the disable condition which cannot transmit and 
receive a data signal, or it considers as the enabling state which can transmit and receive a data signal 
is inputted. The initial state of said port immediately after supplying a power source to said physical 
layer LSI appointed beforehand It has the physical layer LSI and the time amount measurement means 
which are in a disable condition, and a port status control means. Said time amount measurement means 
Subsequent time amount is measured that supply voltage begins to be inputted into said physical layer 
LSI. Said port status control means As [ be / after beginning to input supply voltage into said physical 
layer LSI, until said time amount measurement means shows that the time delay defined beforehand 
passed / in said disable condition / said port appointed beforehand ] It is the connection control 
equipment characterized by inputting into said port status control input terminal a control signal with 
which said port appointed beforehand will be in said enabling state after said time delay passes. 
[Claim 9] In the physical layer LSI based on the specification of a serial bus that said two or more 
devices are constituted by interconnecting through the port with which a device is equipped A time 
amount measurement means to measure the time amount which passed after supplying a power source 
to said physical layer LSI, It has the port status control means which controls whether it considers as 
the disable condition which cannot transmit and receive a data signal to the port beforehand appointed 
among two or more ports for data signal transmission and reception with which said physical layer LSI is 
equipped, or it considers as the enabling state which can transmit and receive a data signal. Said port 
appointed beforehand is made into said disable condition until said time amount measurement means 
shows that the time delay defined beforehand passed, after supplying a power source to said physical 
layer LSI. It is the connection control equipment characterized by having the physical layer LSI to which 
control which makes said port appointed beforehand said enabling state after said time delay passes is 
performed by said port status control means. 

[Claim 10] It is the connection control equipment according to claim 8 or 9 which is equipped with a 
direct-current-voltage conversion means to transform into the supply voltage of said physical layer LSI 
the electrical potential difference inputted into an input terminal, and to output from an output terminal, 
and is characterized by connecting the input terminal of said direct-current-voltage conversion means 
to the electric supply terminal of the port appointed beforehand. 

[Claim 11] It is a connection control equipment given in any 1 term of claim 8 thru/or claim 10 
characterized by connecting said link layer LSI with said physical layer LSI by having the link layer LSI 
which has an interface connectable with the bus for input/output equipment connection of a computer. 
[Claim 12] The connection control equipment according to claim 11 characterized by the bus for 
input/output equipment connection of said computer being a PCI (Peripheral Component Interconnect) 
bus. 

[Claim 13] In the serial bus by which said two or more devices are constituted by interconnecting 
through the port with which a device is equipped A direct-current-voltage conversion means to 
transform into the supply voltage of said physical layer LSI the electrical potential difference inputted 
into the physical layer LSI based on the specification of said serial bus, and an input terminal, and to 
output from an output terminal, It has a switch and the switch control means which controls closing 



motion of said switch. The input terminal of said direct-current-voltage conversion means is connected 
with the electric supply terminal of the port appointed beforehand. The output terminal of said direct- 
current-voltage conversion means is connected with one terminal of said switch, and the other-end 
child of said switch is connected with the power supply terminal of said physical layer LSI. Said switch 
control means It is the connection control equipment characterized by performing control which closes 
said switch after it opens said switch and said time delay passes until the time delay defined beforehand 
passes, after beginning to input forward direct current voltage into the input terminal of said direct- 
current-voltage conversion means. 

[Claim 14] In the serial bus by which said two or more devices are constituted by interconnecting 
through the port with which a device is equipped A direct-current-voltage conversion means to change 
and output the electrical potential difference inputted as the physical layer LSI based on the 
specification of said serial bus to the supply voltage of said physical layer LSI, It has the reset control 
means which controls the reset action of said physical layer LSI. The input terminal of said direct- 
current-voltage conversion means is connected with the electric supply terminal of the port appointed 
beforehand. The output terminal of said direct-current-voltage conversion means is connected with the 
power supply terminal of said physical layer LSI. Said reset control means A control signal with which 
said physical layer LSI will be in a reset condition until the time delay defined beforehand passes, after 
beginning to input forward direct current voltage into the input terminal of said direct-current-voltage 
conversion means It is the connection control equipment characterized by inputting into the reset 
terminal of said physical layer LSI a control signal with which said physical layer LSI returns from a 
reset condition, and performs normal operation after said time delay passes, respectively. 
[Claim 15] In the serial bus by which said two or more devices are constituted by interconnecting 
through the port with which a device is equipped The physical layer LSI based on the 1st, 2nd, and 3rd 
ports and the specification of said serial bus A topology investigation means to investigate the 
connection configuration of the device connected to said serial bus, It has the port status control means 
which controls whether it considers as the disable condition which cannot transmit and receive a data 
signal to said 3rd port, or it considers as the enabling state which can transmit and receive a data signal. 
Said topology investigation means investigates the device connection configuration of said serial bus, 
whenever the initialization procedure of said serial bus is completed, and other devices are connected to 
said 1st port, When it is detected with the result of said investigation that the new device which was not 
connected before the initialization procedure of said serial bus was started is connected after said 2nd 
port, The connection control equipment characterized by performing control said whose port status 
control means make into a disable condition only the time delay which was able to appoint said 3rd port 
beforehand, and makes said 3rd port enabling state after said time delay passes by said port status 
control means. 

[Claim 16] In the serial bus by which said two or more devices are constituted by interconnecting 
through the port with which a device is equipped the — with the physical layer LSI based on the 1 2nd 
and 3rd ports, and the specification of said serial bus A topology investigation means to investigate the 
connection configuration of the device connected to said serial bus, The port status control means 
which controls whether it considers as the disable condition which cannot transmit and receive a data 
signal to said 3rd port, or it considers as the enabling state which can transmit and receive a data signal, 
It has a data analysis means to receive and analyze the data signal which transmits said serial bus. Said 
topology investigation means Whenever the initialization procedure of said serial bus is completed, the 
device connection configuration of said serial bus is investigated, and other devices are connected to 
said 1st port, When it is detected with the result of said investigation that the new device which was not 
connected is connected after said 2nd port before the initialization procedure of said serial bus was 
started Said port status control means makes said 3rd port the disable condition. Henceforth, Logical 
handshaking performed between the device connected to said 1st port and the device connected after 
said 2nd port is analyzed. The connection control equipment characterized by performing control said 
whose port status control means makes said 3rd port enabling state when said logical handshaking is 
completed. 

[Claim 17] A connection control equipment given in any 1 term of claim 1 thru/or claim 5 characterized 



by basing said serial bus on IEEE1394 specification, claim 8, or claim 16. 

[Claim 18] Said serial bus is based on IEEE1394 specification, and said logical handshaking is the serial 
bus protocol 2. Connection control equipment according to claim 16 characterized by being a login 
procedure based on specification (SBP-2). 

[Claim 19] The physical layer LSI according to claim 6 or 7 characterized by basing said serial bus on 
IEEE1394 specification. 

[Claim 20] In the serial bus by which said two or more devices are constituted by interconnecting 
through the port with which a device is equipped The 1st, 2nd, and 3rd ports and the 1st control 
equipment equipped with the physical layer LSI based on the specification of said serial bus at least, A 
topology investigation means to investigate the connection configuration of the device connected to 
said serial bus, It consists of the 2nd control equipment equipped with the port status control means 
which controls whether it considers as the disable condition which cannot transmit and receive a data 
signal to said 3rd port, or it considers as the enabling state which can transmit and receive a data signal 
at least. Said 2nd control equipment It connects after said 1st port or said 2nd port. Said topology 
investigation means Whenever the initialization procedure of said serial bus is completed, the device 
connection configuration of said serial bus is investigated, and the device except said 2nd control 
equipment is connected to said 1st port, When it is detected with the result of said investigation that 
the new device except said 2nd control equipment which was not connected before the initialization 
procedure of said serial bus was started is connected after said 2nd port, The connection control 
system characterized by performing control said whose port status control means make into a disable 
condition only the time delay which was able to appoint said 3rd port beforehand, and makes said 3rd 
port enabling state after said time delay passes by said port status control means. 
[Claim 21] In the serial bus by which said two or more devices are constituted by interconnecting 
through the port with which a device is equipped The 2nd and 3rd ports and the 1st control equipment 
equipped with the physical layer LSI based on the specification of said serial bus at least, A topology 
investigation means to investigate the connection configuration of the device connected to said serial 
bus. The port status control means which controls whether it considers as the disable condition which 
cannot transmit and receive a data signal to said 3rd port, or it considers as the enabling state which 
can transmit and receive a data signal, It consists of the 2nd control equipment equipped with a data 
analysis means to receive and analyze the data signal which transmits said serial bus, at least. Said 2nd 
control equipment Connect after said 1st port or said 2nd port, and said topology investigation means 
investigates the device connection configuration of said said serial bus, whenever the initialization 
procedure of said serial bus is completed/The device except said 2nd control equipment is connected to 
said 1st port, When it is detected with the result of said investigation that the new device except said 
2nd control equipment which was not connected before the initialization procedure of said serial bus 
was started is connected after said 2nd port, Said port status control means makes said 3rd port the 
disable condition. Henceforth, Logical handshaking performed between the device connected to said 1st 
port and the device connected after said 2nd port is analyzed. The connection control system 
characterized by performing control said whose port status control means makes said 3rd port enabling 
state when said logical handshaking is completed. 

[Claim 22] The connection control system according to claim 20 or 21 characterized by basing said 
serial bus on IEEE1394 specification. 

[Claim 23] Said serial bus is based on IEEE1394 specification, and said logical handshaking is the serial 
bus protocol 2. Connection control system according to claim 22 characterized by being a login 
procedure based on specification (SBP-2). 



[Translation done.] 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the connection control equipment, the physical layer 
LSI, and the connection control system which control the establishment of logical connection of a 
protocol which performs data communication between the devices by which logical connection was 
established especially on these serial buses about the electronic equipment or the system which has 
serial bus interfaces, such as IEEE1394 specification or Universal-Serial-Bus (USB) specification. 
[0002] 

[Description of the Prior Art] In addition to the asynchronous transfer mode which can check the 
success or failure of a transfer, IEEE1394 specification (it is hereafter described as 1394) which is the 
high performance serial bus specification of having the fast transmission capacity of S100 (per second 
100 megabits), S200 (per second 200 megabits), and S400 (per second 400 megabits) is supporting the 
isochronous transfer mode which guarantees a transfer band, although low delay characteristics are not 
guaranteed. Therefore, although standardized from the first as a peripheral device of a ** personal 
computer (it is hereafter described as PC), it is promising also as an interface for household-electric- 
appliances devices treating a digital animation, and attention is attracted as an interface for multimedia 
information carried in the both sides of PC and a household-electric-appliances device. 
[0003] The application which connects the peripheral device for PC connected using the parallel port 
with which PC was equipped conventionally, the serial port, or the SCSI (Small ComputerSystem 
Interface) interface using IEEE1394 can be considered as an object for PC among the above applications 
expected from IEEE1394 specification. It is [ current ] whether some specification for using it by 1394, 
connecting a peripheral device and PCs, such as are recording devices, such as a hard disk drive, and a 
printer, a scanner, is actually created, and under creation. 

[0004] Serial bus protocol which can perform data transfer of SCSI specification on 1394 among such 
specification Two The outline of specification (it is hereafter described as SBP-2) is explained. In ANSI 
(American National Standards Institute), as for this specification, standardization is already completed as 
ANSINCITS 325-1998. 

[0005] SBP-2 are the specification for communicating the condition of data or a device between the 
communication equipment connected to IEEE1394. In SBP-2, the device which requires these 
communication links is called an initiator (initiator), and the. device which receives the communication 
link demand from an initiator and performs actuation according to it is called a target (target). While 
performing data communication, between the initiator and the target, logical connection (it is hereafter 
called a connection) needs to be established, and the access protocol for it is specified. An access 
protocol consists of log outs (logout) which release the RIKONE cushion (reconnection) which are the 
log in (login) which is the procedure of establishing a connection, and a procedure for continuing a 
connection and making it established also after bus reset occurs into an IEEE1394 bus and a bus is 
reconfigurated, and a connection. 

[0006] Hereafter, a login procedure is briefly explained using drawing 25. A login procedure is started 
from an initiator requiring a log in from a target. Drawing 25 shows the login procedure of an initiator. An 



initiator investigates first whether the target device of SBP-2 is connected to the bus in procedure S3- 
1. Concretely, this reads the configuration ROM of each device connected to a bus, and is performed by 
analyzing the contents. This configuration ROM is read-only memory in which the high order application 
which the function as an IEEE1394 node with which each device is equipped, an identifier, and its device 
support is stored. 

[0007] An example of the configuration ROM with which the target device of SBP-2 is equipped is 
shown in drawing 26. A configuration ROM should consist of Root.di rectory Busjnfo_block the identifier 
given to the capacity which it has as an IEEE1394 device, and a device is indicated to be, the directory 
configuration of a configuration ROM, etc. are indicated to be, Unit.directory the high order application 
which a device supports is described to be, and set it to the CSR (Control and Status Registers) space 
which 1394 has adopted as an address space. It is stored after the address "FFFF F000 0400" 
(hexadecimal). 

[0008] It is described by UnitjJirectory in this configuration ROM that it is the target device of SBP-2. 
The information is indicated by two, unit_spec_id in Unit_directory, and unit_sw_version, and if these 
values are "00 609E" (hexadecimal) and "01 0483" (hexadecimal), respectively, more specifically, the 
device is a target device of SBP-2. Some parameters as SBP-2 device are indicated by Unit_directory 
in the configuration ROM of the target device of SBP-2 in addition to these fields. For example, the 
offset value in the CSR space of a MANAGEMENT_AGENT register which is the register used for 
csrjyffset in case an initiator notifies requiring initiation of a login procedure to a target is shown. Or the 
value of LogicalJJnitJvlumber which in the device being equipped with two or more hard disks etc. is 
used in order to identify them is indicated by Unit_directory. 

[0009] Read-out of the configuration ROM explained above is performed by procedure S3-1 shown in 
drawing 25, and when the target device of SBP-2 by which the connection is not yet established is 
detected, an initiator shifts to procedure S3-2. When not detected, since it is not necessary to perform 
a login procedure, it ends. In addition, the initiator itself which is performing the procedure shown in 
drawing 25 is the device which has not established the connection, and it does not understand it to be 
set as the object of this detection whether the connection established among other initiators connected 
on the same IEEE1394 bus is in that target device only by reading a configuration ROM. 
[0010] In procedure S3-2 shown in drawing 25, a login procedure is performed between the detected 
target devices. The detail of a login procedure is shown in drawing 27. First, in procedure S4 -1, the 
parameter at the time of logging in is indicated, and an initiator writes the storing address of the log in 
request which the initiator stores in the MANAGEMENT_AGENT register of a target. The address of a 
MANAGEMENT_AGENT register is written to the configuration ROM of a target device as it was 
described above. In continuing procedure S4 -2 and procedure S4 -3, to the address written to this 
MANAGEMENT_AGENT register, it reads from a target to an initiator, a demand is sent, and that 
response is transmitted continuously. A format of the log in request transmitted to a target from an 
initiator in procedure S4 -3 is shown in drawing 28. 

[001 1] A log in request is data with die length of 32 bytes as shown in drawing 28. Here, some fields of 
the inside shown in drawing are explained. The login_response field and the login_responseJength field 
specify the address and size of memory at the time of a target writing a log in response in an initiator in 
processing of procedure S4 -6. An exclusive bit (abbreviated to x in drawing 28 notation) expresses the 
exclusivity of a log in demanded, if it is "1", it will require an exclusive log in, and if it is "0", it permits 
two or more coincidence log ins to a target. The function field expresses the classification of a demand 
and it is shown that "0" is a log in demand. The status_FIFO field specifies the address of the memory 
at the time of a target writing the processing result of a log in demand in an initiator in processing of 
procedure S4 -7. 

[0012] If processing of procedure S4 -3 is completed, in continuing procedure S4 -4 and procedure S4 - 
5, a target will read GUID (Global Unique Identifier) of an initiator. GUID is the 64-bit identifier uniquely 
assigned to each IEEE1394 device, and combines node.vendorjd and chip_id_hi which are stored in 
BusJnfo_block shown in drawing 26, and chipjdjo. GUID is used in order for the 1 6-bit node ID used for 



the destination device ID at the time of a packet transfer and the transmitting agency device ID to 
specify a device to a value changing according to the connection situation of a device etc., since this 
GUID is eternal. 

[0013] In processing of continuing procedure S4 -6, a target writes the log in response of the format 
shown in drawing 29 in an initiator. Here, some FIRUDO of the inside shown in drawing is explained. 
loginJD is a value used as an identifier which shows this log in at the time of subsequent data transfer. 
The base address of the command block agent register group used at the time of data transfer is stored 
in command_block_agent. 

[0014] If processing of procedure S4 -6 is completed, in processing of continuing procedure S4 -7, a 
target will write in the status block (status block) with which the result of the processing to a log in 
demand was stored in status_FIFO of an initiator. A format of a status block is shown in drawing 30. 
Here, some fields of the inside shown in drawing are explained. The resp field is the field to show 
whether processing to a demand was performed correctly. For example, when a value is "0", the 
processing to a demand having been mistaken and having performed that there is nothing is shown. 
However, this does not mean [ in which the log in demand succeeded / or or ] whether a mistake was 
made, and the information is expressed to the sbp.status field. ORB_offset_hi and ORB_offsetJo mean to 
which demand the processing result currently written to this status block corresponds, for example, in a 
log in demand, the storing address of the log in request written in the MANAGEMENTAGENT register of 
a target in the processing of procedure S4 -1 shown in drawing 27 is indicated in these fields. 
[0015] The processing of procedure S3-2 shown in drawing 25 by processing of this procedure S4 -7 is 
completed. If it is written to the status block that the log in demand was successful, a connection will be 
established, and a connection will not be established if the demand has gone wrong. In addition, when a 
log in demand goes wrong, the procedure which writes in the status block with which sbp.status which 
shows demand failure after the processing of procedure S4 -3 shown in drawing 27 was contained is 
performed in processing of procedure S4 -7, and a procedure in the meantime is not performed. 
[0016] Then, the RIKONE cushion procedure specified as one of the access protocols is also explained 
briefly here. As above-mentioned, a RIKONE cushion procedure is a procedure for continuing a 
connection and making it established, also after bus reset occurs into an IEEE1394 bus and a bus is 
reconfigurated. This procedure is shown in drawing 31. In advance of the procedure shown in this 
drawing, like the login procedure shown in drawing 25, an initiator reads the configuration ROM of each 
device connected to a bus, and searches the target device which had established the connection before 
bus reset. Although it is before and after bus reset and Node ID may change, since GUID indicated by 
the configuration ROM does not change, it is applicable to retrieval of a device. Here, retrieval of the 
device set as the object of a RIKONE cushion performs the procedure shown in drawing 31. 
[0017] The processings from procedure S5-1 to procedure S5-3 shown in drawing 31 are the same as 
that of the login procedure shown in drawing 27. RIKONE cushion processing is started by the procedure 
(procedure S5-1) in which an initiator writes the address of a RIKONE cushion request in the 
MANAGEMENT_AGENT register of a target, and an initiator transmits a RIKONE cushion request 
according to the read-out demand (procedure S5-2) of the RIKONE cushion request from a target 
(procedure S5-3). A format of a RIKONE cushion request is shown in drawing 32. In the case of a 
RIKONE cushion, the value of the function field is set to "3." Moreover, when logged in, loginJD notified 
from the target is also stored. 

[0018] If processing of procedure S5-3 is completed, in the continuing processing of procedure S5-4 
and procedure S5-5, a target will read GUID of an initiator. It is read in order to check whether this 
correspondence has changed since correspondence of loginJD and GUID is once made at the time of a 
log in. If read-out processing of GUID is completed, in procedure S5-6, the demand processing result of 
status.FIFO of an initiator will be written in, and a RIKONE cushion procedure will be completed. This 
procedure is the same as the processing (procedure S4 -7 of drawing 27) in a login procedure. By 
carrying out, before a RIKONE cushion carries out the time-out of the RIKONE cushion procedure 
described above, it can prevent the connection established once being released by bus reset. 



[0019] 

[Problem(s) to be Solved by the Invention] As explained above, SBP-2 are the specification for 
connecting a PC peripheral by IEEE1394 bus. The device by which it has the intention of a connection 
being established only between specific PCs is in this PC peripheral. For example, external hard disk 
equipment is considered that operating only as a disk drive of specific PC is expected. However, when 
two or more PCs are connected to the IEEE1394 bus, a connection will be established between PCs in 
which the login procedure was previously made successful. It is the problem of a probability that which 
PC makes a login procedure previously successful, and it is changed for whenever [ of connection of a 
device or starting / every ]. Although a procedure with authentication with a password also exists in a 
login procedure as for a specification top as mentioned above, this procedure is not supported by the 
device which has come out to the current commercial scene. Thus, there was a problem that the 
initiator which establishes a target and a connection could not be specified in SBP-2 device marketed 
now. 

[0020] This invention is made in view of the above-mentioned situation. In the serial bus constituted by 
said two or more devices interconnecting through the port where a device is equipped with the purpose 
It has the 1 st and 2nd physical layers LSI based on the specification of a serial bus, a switch, and the 
switch control means that controls closing motion of a switch. A switch It is inserted between the power 
supply terminal of the 1st physical layer LSI, and the power supply terminal of the 2nd physical layer LSI. 
A switch control means By performing control which closes a switch after it opens a switch and the 
aforementioned time delay passes until the time delay defined after beginning to input forward direct 
current voltage into the power supply terminal of the 1st physical layer LSI passes It is offering the 
connection control equipment which can establish a connection certainly between the initiators meant 
by the user. 

[0021] Moreover, it sets to the physical layer LSI based on the specification of a serial bus that said two 
or more devices are constituted by interconnecting through the port with which a device is equipped. As 
opposed to the port beforehand appointed among two or more ports for data signal transmission and 
reception with which the physical layer LSI is equipped It has the port status control input terminal into 
which the control signal which controls whether it considers as the disable condition which cannot 
transmit and receive a data signal, or it considers as the enabling state which can transmit and receive a 
data signal is inputted. The initial state of said port immediately after supplying a power source to the 
physical layer LSI appointed beforehand Also let it be the purpose to offer the physical layer LSI which 
can establish a connection certainly between the initiators meant by the user by supposing that it is in a 
disable condition. 

[0022] In this serial bus Furthermore, the 1st, 2nd, and 3rd ports, The 1st control equipment equipped 
with the physical layer LSI based on the specification of a serial bus at least, A topology investigation 
means to investigate the connection configuration of the device connected to a serial bus, It consists of 
the 2nd control equipment equipped with the port status control means which controls whether it 
considers as the disable condition which cannot transmit and receive a data signal to the 3rd port, or it 
considers as the enabling state which can transmit and receive a data signal at least. The 2nd control 
equipment is connected after the 1st port or the 2nd port. A topology investigation means Whenever the 
initialization procedure of a serial bus is completed, the device connection configuration of a serial bus is 
investigated, and the device except the 2nd control equipment is connected to the 1st port, When it is 
detected with the result of said investigation that the new device except the 2nd control equipment 
which was not connected before the initialization procedure of a serial bus was started is connected 
after the 2nd port, Only the time delay which was able to appoint the 3rd port beforehand is made into a 
disable condition. By supposing that control whose port status control means makes the 3rd port 
enabling state after the aforementioned time delay passes is performed by the port status control 
means Also let it be the purpose to offer the connection control system which can establish a 
connection certainly between the initiators meant by the user. 
[0023] 



[Means for Solving the Problem] In order to solve the above-mentioned technical problem a connection 
control equipment according to claim 1 In the serial bus by which said two or more devices are 
constituted by interconnecting through the port with which a device is equipped It has the 1st and 2nd 
physical layers LSI based on the specification of said serial bus, a switch, and the switch control means 
that controls closing motion of said switch. Said switch It is inserted between the power supply terminal 
of said 1st physical layer LSI, and the power supply terminal of said 2nd physical layer LSI. Said switch 
control means We decided to perform control which closes said switch after it opens said switch and 
said time delay passes until the time delay defined after beginning to input forward direct current 
voltage into the power supply terminal of said 1st physical layer LSI passes. 

[0024] In the serial bus constituted by said two or more devices interconnecting through the port where 
a device is equipped with a connection control equipment according to claim 2 The 1st and 2nd physical 
layers LSI based on the specification of said serial bus It has the 1st and 2nd reset control means which 
control respectively the reset action of said 1st and 2nd physical layers LSI. Said 1st and 2nd reset 
control means A control signal with which said 1st and 2nd physical layers LSI will be in a reset 
condition until the 1st and 2nd time delays pass, after beginning to input supply voltage into said 1st and 
2nd physical layers LSI A control signal with which said 1st and 2nd physical layers LSI return from a 
reset condition, and perform normal operation after said 1st and 2nd time delays pass It inputted into 
the reset terminal of said 1st and 2nd physical layers LSI, respectively, and it was presupposed that it is 
said 2nd time delay the value which added the time amount beforehand set to said 1st time delay. 
[0025] Moreover, the connection control equipment according to claim 3 was equipped with a direct- 
current-voltage conversion means transforms into the supply voltage of said 1st and 2nd physical layers 
LSI the electrical potential difference inputted into an input terminal in a connection control equipment 
according to claim 1 or 2, and output from an output terminal, and it was presupposed that the input 
terminal of said direct-current-voltage conversion means is connected with the electric-supply terminal 
of the port where the terminal for data transfer is connected with said 1st physical layer LSI and which 
was appointed beforehand. Furthermore, the connection control equipment according to claim 4 was 
equipped with the link layer LSI which has an interface connectable with the bus for input/output 
equipment connection of a computer in the connection control equipment given in any 1 term of claim 1 
thru/or claim 3, and it was presupposed that said link layer LSI is connected with said 1st physical layer 
LSI. Moreover, the connection control equipment according to claim 5 decided that the bus for 
input/output equipment connection of said computer is a PCI (Peripheral Component Interconnect) bus 
in this approach according to claim 4. 

[0026] In the physical layer LSI to which said two or more devices were based on the specification of 
the serial bus constituted by interconnecting through the port where a device is equipped with the 
physical layer LSI according to claim 6 As opposed to the port beforehand appointed among two or more 
ports for data signal transmission and reception with which said physical layer LSI is equipped It has the 
port status control input terminal into which the control signal which controls whether it considers as 
the disable condition which cannot transmit and receive a data signal, or it considers as the enabling 
state which can transmit and receive a data signal is inputted. It was presupposed that it is in a disable 
condition the initial state of said port immediately after supplying a power source to said physical layer 
LSI appointed beforehand. 

[0027] In the physical layer LSI to which said two or more devices were based on the specification of 
the serial bus constituted by interconnecting through the port where a device is equipped with the 
physical layer LSI according to claim 7 A time amount measurement means to measure the time amount 
which passed after supplying a power source to said physical layer LSI, It has the port status control 
means which controls whether it considers as the disable condition which cannot transmit and receive a 
data signal to the port beforehand appointed among two or more ports for data signal transmission and 
reception with which said physical layer LSI is equipped, or it considers as the enabling state which can 
transmit and receive a data signal. Said port appointed beforehand is made into said disable condition 
until said time amount measurement means shows that the time delay defined beforehand passed, after 



supplying a power source to said physical layer LSI. We decided that control which makes said port 
appointed beforehand said enabling state after said time delay passes is performed by said port status 
control means. 

[0028] In the physical layer LSI to which said two or more devices were based on the specification of 
the serial bus constituted by interconnecting through the port where a device is equipped with a 
connection control equipment according to claim 8 As opposed to the port beforehand appointed among 
two or more ports for data signal transmission and reception with which said physical layer LSI is 
equipped It has the port status control input terminal into which the control signal which controls 
whether it considers as the disable condition which cannot transmit and receive a data signal, or it 
considers as the enabling state which can transmit and receive a data signal is inputted. The initial state 
of said port immediately after supplying a power source to said physical layer LSI appointed beforehand 
It has the physical layer LSI and the time amount measurement means which are in a disable condition, 
and a port status control means. Said time amount measurement means Subsequent time amount is 
measured that supply voltage begins to be inputted into said physical layer LSI. Said port status control 
means As [ be / after beginning to input supply voltage into said physical layer LSI, until said time 
amount measurement means shows that the time delay defined beforehand passed / in said disable 
condition / said port appointed beforehand ] We decided to input into said port status control input 
terminal a control signal with which said port appointed beforehand will be in said enabling state after 
said time delay passes. 

[0029] In the physical layer LSI to which said two or more devices were based on the specification of 
the serial bus constituted by interconnecting through the port where a device is equipped with a 
connection control equipment according to claim 9 A time amount measurement means to measure the 
time amount which passed after supplying a power source to said physical layer LSI, It has the port 
status control means which controls whether it considers as the disable condition which cannot transmit 
and receive a data signal to the port beforehand appointed among two or more ports for data signal 
transmission and reception with which said physical layer LSI is equipped, or it considers as the enabling 
state which can transmit and receive a data signal. Said port appointed beforehand is made into said 
disable condition until said time amount measurement means shows that the time delay defined 
beforehand passed, after supplying a power source to said physical layer LSI. The control which makes 
said port appointed beforehand said enabling state after said time delay passes decided to have the 
physical layer LSI performed by said port status control means. 

[0030] The connection control equipment according to claim 10 was equipped with a direct-current- 
voltage conversion means to transform into the supply voltage of said physical layer LSI the electrical 
potential difference inputted into an input terminal in a connection control equipment according to claim 
8 or 9, and to output from an output terminal, and it was presupposed that the input terminal of said 
direct-current-voltage conversion means is connected with the electric supply terminal of the port 
appointed beforehand. Moreover, the connection control equipment according to claim 1 1 was equipped 
with the link layer LSI which has an interface connectable with the bus for input/output equipment 
connection of a computer in the connection control equipment given in any 1 term of claim 8 thru/ or 
claim 10, and it was presupposed that said link layer LSI is connected with said physical layer LSI. 
Furthermore, the connection control equipment according to claim 12 decided that the bus for 
input/output equipment connection of said computer is a PCI (Peripheral Component Interconnect) bus 
in the connection control equipment according to claim 11. 

[0031] In the serial bus constituted by said two or more devices interconnecting through the port where 
a device is equipped with a connection control equipment according to claim 13 A direct-current- 
voltage conversion means to transform into the supply voltage of said physical layer LSI the electrical 
potential difference inputted into the physical layer LSI based on the specification of said serial bus, and 
an input terminal, and to output from an output terminal, It has a switch and the switch control means 
which controls closing motion of said switch. The input terminal of said direct-current-voltage 
conversion means is connected with the electric supply terminal of the port appointed beforehand. The 



output terminal of said direct-current-voltage conversion means is connected with one terminal of said 
switch, and the other-end child of said switch is connected with the power supply terminal of said 
physical layer LSI. Said switch control means We decided to perform control which closes said switch 
after it opens said switch and said time delay passes until the time delay defined beforehand passes, 
after beginning to input forward direct current voltage into the input terminal of said direct-current- 
voltage conversion means. 

[0032] In the serial bus constituted by said two or more devices interconnecting through the port where 
a device is equipped with a connection control equipment according to claim 14 A direct-current- 
voltage conversion means to change and output the electrical potential difference inputted as the 
physical layer LSI based on the specification of said serial bus to the supply voltage of said physical 
layer LSI, It has the reset control means which controls the reset action of said physical layer LSI. The 
input terminal of said direct-current-voltage conversion means is connected with the electric supply 
terminal of the port appointed beforehand. The output terminal of said direct-current-voltage 
conversion means is connected with the power supply terminal of said physical layer LSI. Said reset 
control means A control signal with which said physical layer LSI will be in a reset condition until the 
time delay defined beforehand passes, after beginning to input forward direct current voltage into the 
input terminal of said direct-current-voltage conversion means It was presupposed that a control signal 
with which said physical layer LSI returns from a reset condition, and performs normal operation after 
said time delay passes is inputted into the reset terminal of said physical layer LSI, respectively. 
[0033] In the serial bus constituted by said two or more devices interconnecting through the port where 
a device is equipped with a connection control equipment according to claim 15 The physical layer LSI 
based oh the 1st, 2nd, and 3rd ports and the specification of said serial bus A topology investigation 
means to investigate the connection configuration of the device connected to said serial bus, It has the 
port status control means which controls whether it considers as the disable condition which cannot 
transmit and receive a data signal to said 3rd port, or it considers as the enabling state which can 
transmit and receive a data signal. Said topology investigation means investigates the device connection 
configuration of said serial bus, whenever the initialization procedure of said serial bus is completed, and 
other devices are connected to said 1st port, When it is detected with the result of said investigation 
that the new device which was not connected before the initialization procedure of said serial bus was 
started is connected after said 2nd port, Only the time delay which was able to appoint said 3rd port 
beforehand was made into the disable condition, and after said time delay passed, said port status 
control means decided that control which makes said 3rd port enabling state is performed by said port 
status control means. 

[0034] In the serial bus constituted by said two or more devices interconnecting through the port where 
a device is equipped with a connection control equipment according to claim 16 the — with the physical 
layer LSI based on the 1 2nd and 3rd ports, and the specification of said serial bus A topology 
investigation means to investigate the connection configuration of the device connected to said serial 
bus, The port status control means which controls whether it considers as the disable condition which 
cannot transmit and receive a data signal to said 3rd port, or it considers as the enabling state which 
can transmit and receive a data signal, It has a data analysis means to receive and analyze the data 
signal which transmits said serial bus. Said topology investigation means Whenever the initialization 
procedure of said serial bus is completed, the device connection configuration of said serial bus is 
investigated, and other devices are connected to said 1st port, When it is detected with the result of 
said investigation that the new device which was not connected is connected after said 2nd port before 
the initialization procedure of said serial bus was started Said port status control means makes said 3rd 
port the disable condition. Henceforth, When logical handshaking performed between the device 
connected to said 1st port and the device connected after said 2nd port was analyzed and said logical 
handshaking was completed, said port status control means decided that control which makes said 3rd 
port enabling state is performed. 

[0035] Moreover, the connection control equipment according to claim 17 decided that said serial bus is 



based on IEEE1394 specification in the connection control equipment given in any 1 term of claim 1 
thru/or claim 5, claim 8 t or claim 16. Furthermore, for a connection control equipment according to claim 
18, in a connection control equipment according to claim 16, said serial bus is based on IEEE1394 
specification, and said logical handshaking is the serial bus protocol 2. We decided to be a login 
procedure based on specification (SBP-2). Moreover, the connection control equipment according to 
claim 19 decided that said serial bus is based on IEEE1394 specification in claim claim 6 or the 
connection control equipment according to claim 7. 

[0036] In the serial bus constituted by said two or more devices interconnecting through the port where 
a device is equipped with a connection control system according to claim 20 The 1st, 2nd, and 3rd ports 
and the 1st control equipment equipped with the physical layer LSI based on the specification of said 
serial bus at least, A topology investigation means to investigate the connection configuration of the 
device connected to said serial bus, It consists of the 2nd control equipment equipped with the port 
status control means which controls whether it considers as the disable condition which cannot transmit 
and receive a data signal to said 3rd port, or it considers as the enabling state which can transmit and 
receive a data signal at least. Said 2nd control equipment It connects after said 1st port or said 2nd 
port. Said topology investigation means Whenever the initialization procedure of said serial bus is 
completed, the device connection configuration of said serial bus is investigated, and the device except 
said 2nd control equipment is connected to said 1st port, When it is detected with the result of said 
investigation that the new device except said 2nd control equipment which was not connected before 
the initialization procedure of said serial bus was started is connected after said 2nd port, Only the time 
delay which was able to appoint said 3rd port beforehand was made into the disable condition, and after 
said time delay passed, said port status control means decided that control which makes said 3rd port 
enabling state is performed by said port status control means. 

[0037] In the serial bus constituted by said two or more devices interconnecting through the port where 
a device is equipped with a connection control system according to claim 21 The 2nd and 3rd ports and 
the 1st control equipment equipped with the physical layer LSI based on the specification of said serial 
bus at least, A topology investigation means to investigate the connection configuration of the device 
connected to said serial bus, The port status control means which controls whether it considers as the 
disable condition which cannot transmit and receive a data signal to said 3rd port, or it considers as the 
enabling state which can transmit and receive a data signal, It consists of the 2nd control equipment 
equipped with a data analysis means to receive and analyze the data signal which transmits said serial 
bus, at least. Said 2nd control equipment Connect after said 1st port or said 2nd port, and said topology 
investigation means investigates the device connection configuration of said said serial bus, whenever 
the initialization procedure of said serial bus is completed. The device except said 2nd control 
equipment is connected to said 1st port, When it is detected with the result of said investigation that 
the new device except said 2nd control equipment which was not connected before the initialization 
procedure of said serial bus was started is connected after said 2nd port, Said port status control 
means makes said 3rd port the disable condition. Henceforth, When logical handshaking performed 
between the communication equipment connected with the device connected to said 1st port after said 
2nd port was analyzed and said logical handshaking was completed, said port status control means 
decided that control which makes said 3rd port enabling state is performed. 

[0038] Moreover, in the connection control system according to claim 20 or 21, it was presupposed to 
the connection control system according to claim 22 that said serial bus is based on IEEE1394 
specification. Furthermore, for a connection control system according to claim 23, in a connection 
control system according to claim 22, said serial bus is based on IEEE1394 specification, and said logical 
handshaking is the serial bus protocol 2. We decided to be a login procedure based on specification 
(SBP-2). 

[0039] As mentioned above, the connection control equipment consisted of the two physical layers LSI, 
six pin connectors, direct-current-voltage conversion IC, a timer IC, and a capacitor, and is equipped 
with Ports A, B, and C. PC and the peripheral device with which establishing a connection was meant 



are connected to Ports A and B, respectively, and PC with which it does not have the intention of 
establishing the peripheral device connected to Port B and a connection is connected to Port C in them. 
For Ports A and B t the physical layer LSI and Port C are the physical layer LSI. It connects, 
respectively. Moreover, the input terminal of the direct-current-voltage conversion IC is connected so 
that electric power may be supplied from Port A, and the output terminal of Timer IC is connected to 
the reset terminal of the physical layer LSI. This physical layer LSI It is Timer IC so that it may be in a 
normal operation condition, after it is in a reset condition and fixed time amount passes until fixed time 
amount passes, after starting electric supply from Port A. It is controlled. In case the protocol with 
which logical connection is made on a serial bus is used by this, it becomes possible to make logical 
connection establish certainly between the communication equipment which the user meant. 
[0040] 

[Embodiment of the Invention] It explains to a detail, referring to a drawing about the gestalt of 
operation of this invention below. Drawing 1 is drawing showing the connection configuration of the 
IEEE1394 bus in the gestalt of operation of the 1st of this invention. Here, with the connection control 
equipment 10, it reaches PC 20 and EEE1394 bus system is constituted by 21, a hard disk drive unit 30, 
and the bus analyzers 40 and 41. It reaches PC 20, and 21 has 1394 connectors of six pins and has the 
capacity used with the gestalt of this invention operation to supply electric power to an IEEE1394 bus. 
Here, the connection approach of the terminal of the connector standardized by IEEE1394 and other 
components is briefly explained using drawing 2. 

[0041] In IEEE1394, six pin connectors 60 as shown in drawing are standardized, a terminal for both four 
terminals (terminal numbers 3-6) to transmit the data signal and strobe signal which are a differential 
signal among six terminals — it is — the inside of a device — this aforementioned terminal of physical 
layer LSI 50 — moreover, a cable 70 is connected with the twisted pair wire of the interior, respectively. 
On the other hand, the two remaining terminals (terminal numbers 1 and 2) are terminals for supplying 
electric power through a cable. Each device may have the both sides or one side of the capacity to 
supply electric power to other devices, and the function for electric power to be supplied from other 
devices and to operate, and does not both need to have it. The example of a power circuit configuration 
with the both sides of the capacity to supply electric power to other devices, and the function for 
electric power to be supplied from other devices and to operate is shown by the example shown in 
drawing 2. 

[0042] First, when supplying electric power to other devices, after the electric supply electrical potential 
difference outputted from the voltage source 90 with which oneself is equipped goes via diode 100, it is 
outputted to a cable 70 through the terminal of the terminal number of No. 1 of six pin connectors 60. 
By 1394 specification, the electric supply electrical-potential-difference value outputted to a cable is 
specified as within the limits of 8V to 40V. After the output of diode 100 is inputted into direct-current- 
voltage conversion IC 80 with which oneself equips coincidence and is changed into the supply voltage 
of physical layer LSI 50, it is inputted into physical layer LSI 50. On the other hand, when electric power 
is supplied from other devices through a cable 70, the electric supply electrical potential difference 
inputted from the terminal of the terminal number of No. 1 of six pin connectors 60 is inputted into the 
direct-current-voltage conversion IC 80. Since it is prevented by diode 100 that this electric supply 
electrical potential difference is impressed to the output terminal of a voltage source 90, a voltage 
source 90 does not break. Even when a device is not on with the above configurations, it can operate by 
electric supply from other devices. In addition, in IEEE P1394a which is the extended specification under 
current deliberations, the connector of four pins which attained the miniaturization except for two 
terminals for electric supply is also incorporated in draft specification. 

[0043] The hard disk drive unit 30 used here is a peripheral device for PC based on SBP-2 specification. 
It has the intention of this hard disk drive unit 30 functioning as a disk drive of PC 20, and it gets down, 
the protocol of SBP-2 itself does not guarantee as a which disk drive of PC20 and PC21 a hard disk 
drive unit 30 is set up, but it serves as a disk drive of PC in which the login procedure was previously 
made successful to a hard disk drive unit 30. The connection control equipment 10 is added in such an 



environment for the purpose of making it make it the disk drive of PC which the hard disk drive unit 30 
meant become certain. Although it can specifically become the connection place of this peripheral 
device in the port A of the connection control equipment 10 about PC meant with the connection place 
of this peripheral device in the peripheral device of PC in the port B of the connection control 
equipment 10, a connection place is given to the purpose by connecting to Port C the device whose 
intention it does not have, respectively. The device which cannot serve as a connection place to a 
peripheral device may be connected to any port. ** — — in the gestalt of this invention operation, 
PC 20, a hard disk drive unit 30, and PC 21 are connected to Port A, Port B, and Port C of the 
connection control equipment 10, respectively. 

[0044] In addition, the IEEE1394 bus analyzers 40 and 41 are measuring instruments which have the 
function which displays the connection situation of the device in an IEEE1394 bus on a display, or 
receives the packet to which a bus top is transmitted and displays it on a display, reach PC 20, 
respectively and are connected to 21. 

[0045] The internal configuration of the connection control equipment 10 is shown in drawing 3. The 
connection control equipment 10 reaches IEEE1394 physical layer LSI 50, and consists of 51, and 
direct-current-voltage conversion IC 80, timer IC 110, six pin connectors 60-62 and a capacitor 120. It 
reaches physical layer LSI 50 and the power supply terminal (VDD terminal of drawing 3) of 51 is 
connected only to the output terminal of direct-current-voltage conversion IC 80. Since this input 
terminal of direct-current-voltage conversion IC 80 is connected to the terminal number 1 of six pin 
connectors 60, it reaches physical layer LSI 50, and 51 operates, only when electric power is supplied 
from PC 20 connected to Port A. Moreover, Port A, Port B, and Port C are connected to the port 0 of 
physical layer LSI 50, the port 1 of physical layer LSI 50, and the port 2 of physical layer LSI 51, 
respectively, and the port 2 of physical layer LSI 50 and the port 0 of physical layer LSI 51 are further 
connected inside the connection control equipment 10. In addition, since the connection between the 
port of the physical layer LSI and six pin connectors and the connection between the physical layers 
LSI are easy, one continuous line expresses them by drawing 3, but connection of the four signal lines is 
carried out as specifically shown in drawing 2. Moreover, although passive elements, such as a 
terminator and a filter for noise rejection, are connected between the physical layer LSI and six pin 
connectors, since it is easy, it is omitted by drawing 3 here. 

[0046] It reached physical layer LSI 50 and 51 is equipped with the reset terminal (RST terminal of 
drawing 3) which initializes actuation of LSI. If LSI will be initialized if the specification of the reset signal 
inputted into this reset terminal inputs the electrical potential difference (it is hereafter described as 
LO) of a low by the binary signal, and the electrical potential difference (it is hereafter described as 
HIGH) of a high level is inputted, LSI will carry out normal operation. Since pull-up of this reset terminal 
is carried out through resistance inside LSI, If the capacitor 120 connected between a reset terminal 
and a gland like the physical layer LSI 50 is used Since the electrical potential difference of a reset 
terminal is "LOW" immediately after impressing supply voltage to a VDD terminal and beginning to 
charge a capacitor 120, physical layer LSI 50 are in a reset condition. Since the electrical potential 
difference of a reset terminal will be set to "HIGH" if a capacitor 120 is fully charged, physical layer LSI 
50 can become normal operation. The capacity of the capacitor 120 used in the gestalt of this invention 
operation makes time amount until a reset condition is canceled of powering on about 100 mses. 
[0047] On the other hand, the output terminal of timer IC 110 is connected to the reset terminal of 
physical layer LSI 51. Timer IC 110 have the specification which outputs "HIGH" level, when LO level is 
outputted and elapsed time exceeds 2 minutes until it measures subsequent elapsed time that the 
electrical potential difference exceeding a threshold begins to be inputted into an input terminal and this 
elapsed time becomes 2 minutes. By connecting this input terminal of timer IC 1 10 with the input 
terminal of direct-current-voltage conversion IC 80, and setting the threshold of the input voltage of 
timer IC 110 as 7 V, after electric supply is started from Port A, physical layer LSI 51 can be made into 
a reset condition for 2 minutes. On the other hand, since a reset condition is canceled by about 100 
mses after electric supply is started from Port A as physical layer LSI 50 mentioned above, after 



starting electric supply from Port A, only physical layer LSI 50 operate for 2 minutes, and, as for both 
progress or subsequent ones, the two physical layers 50 and LSI 51 operate for 2 minutes. 
[0048] As shown in drawing 1 in the condition that PC 20 are not on, a device is connected, and after 
supplying a power source to PC 20, when 1 minute has passed, the connection configuration of 1394 
buses observed with the bus analyzers 40 and 41 and the connection configuration of the IEEE1394 bus 
observed when 5 minutes passed are shown in drawing 4 and drawing 5, respectively. The connection 
configuration ((a) of drawing 4) of 1394 buses observed with the bus analyzer 40 differs from it ((b) of 
drawing 4) which was observed with the bus analyzer 41 as it is shown in drawing 4, when 1 minute has 
passed, after supplying a power source to PC 20. Physically, since physical layer LSI 51 are in a reset 
condition, a bus is divided here, and this shows that two different buses were constituted, in spite of 
connecting all communication equipment. 

[0049] The bus analyzer 40, and PC 20, physical layer LSI 50 and a hard disk drive unit 30 are 
connected to the bus observed with the bus analyzer 40. physical ID by which the figure indicated in 
drawing at the beginning of each device is assigned to each device in case a bus is constituted — being 
shown — — PC with the largest value — 20 is functioning as a root node which gives 
authorization of packet transmission to each device. On the other hand, the bus analyzer 41 and PC21 
are connected to the bus observed with the bus analyzer 41, and PC 21 with the largest value of 
physical ID are functioning on it as a root node. Then, after supplying the power source to PC 20, when 
5 minutes had passed, both the connection configurations of 1394 buses observed by each of the bus 
analyzer 40 and the bus analyzer 41 were what is shown in drawing 5. This is because one bus consisted 
of all devices that the reset condition of physical layer LSI 51 is canceled when 2 minutes have passed, 
after a power source is supplied to PC 20, and are connected physically. Physical layer LSI 51 generate 
the bus reset used as the trigger of reconstruction of a bus, when a reset condition is canceled. By 
reconstruction of a subsequent bus, as shown in drawing 5, physical ID is assigned to each device. 
[0050] The result of having analyzed the packet transmitted to the bus after supplying a power source 
to PC 20, and the bus reset event using the bus analyzer is shown in drawing 6. By a diagram, the 
analysis result is typically shown using five kinds of rectangles from which a pattern differs. In addition, 
as for bus reset, a packet is not transmitted in fact. Moreover, each does not express one packet but 
four kinds of other rectangles mean that two or more packet transfers were performed, drawing — PC - 
- it is carrying out the time stamp, using the time of a power source being supplied to 20 as time of day 
0. 

[0051] In the bus analyzer 40, the bus reset by the power source having been supplied to PC 20 is 
observed at time of day 0. Then, the self ID packet which the physical layer LSI of each device 
transmits in the self ID process which is the quota procedure of physical ID is observed, and signs that 
PC 20 are reading the configuration ROM of each device continuously are observed. PC 20 transmit a 
lead request packet to the device for read-out of a configuration ROM, and, specifically, signs that the 
device which received it has answered PC 20 in the lead response packet which stored the data of a 
configuration ROM are observed. Since PC 20 detected that it was the device by which the device of 
physical ID of No. 1 was based on SBP-2 by read-out of this configuration ROM, SBP-2 access 
protocol has been started. The access protocol performed here is a login procedure, and has succeeded 
in the log in. Signs that data transfer between a hard disk drive unit 30 and PC 20 is performed are 
observed until time of day becomes in 2 minutes after it. 

[0052] On the other hand, in the bus analyzer 41, since physical layer LSI 51 have not carried out 
normal operation, the bus reset in the time of day 0 which occurred by powering on to PC20, a 
subsequent self ID packet, etc. are not observed, but a different packet for data transfer from the 
observation by the bus analyzer 40 is observed until time of day becomes in 2 minutes. Since the reset 
condition of physical layer LSI 51 is canceled and one bus is constituted on the whole when time of day 
becomes in 2 minutes, the observation of two bus analyzers is the same thing and ********. Bus reset 
is first observed as of time-of-day 2 minutes, and the situation of a packet transfer is observed by 
read-out of a self ID packet and a configuration ROM and the order of SBP-2 access protocol after that. 



In the part of SBP-2 access protocol, PC 20 which logged in from before the bus reset generated in 
time-of-day 2 minutes require a RIKONE cushion from a hard disk drive unit 30, and PC 21 which 
detected the hard disk drive unit for the first time after this bus reset perform a log in demand. 
Consequently, the RIKONE cushion procedure between PC 20 and a hard disk drive unit 30 was 
successful, and the log in demand by PC 21 has finished it with failure. Then, the packet for data 
transfer between PC 20 and a hard disk drive unit 30 is observed. 

[0053] thus, the connection control equipment 10 — using — PC — preventing from detecting a hard 
disk drive unit 30 from PC 21 until the connection of SBP-2 is established between 20 and a hard disk 
drive unit 30 — the connection between PC 20 and a hard disk drive unit 30 — dependability — it is 
highly establishable. 

[0054] In addition, although timer IC 110 set up the time amount which outputs LOW level with 2 
minutes with the gestalt of this invention operation mentioned above, if this value is a value exceeding 
time amount after a power source is supplied to PC 20 until a connection is established between hard 
disk drive units 30, it is good without limit. Moreover, as shown in drawing 3, after the electrical potential 
difference exceeding a threshold was inputted into direct-current-voltage conversion IC 80, timer IC 
110 started measurement of elapsed time, but after the electrical potential difference which exceeds a 
threshold from direct-current-voltage conversion IC 80 is outputted in this, the connection control 
equipment 10 used with the gestalt of this invention operation may be changed so that measurement of 
elapsed time may be started. Furthermore, it is also possible to use the connection control equipment 
10 of the internal configuration shown in drawing 7 as the 1st modification of the gestalt of the 1st 
operation in this invention. In drawing 7, the reset terminal of the physical layers 50 and 51 is connected 
to capacitors 120 and 121, respectively. The time amount whose electrical potential difference of a 
reset terminal is LO is defined by the charging time to a capacitor, i.e., the product of the capacity of a 
capacitor, and the resistance of the pull-up resistor inside LSI, from powering on, and the time amount 
is so long that the capacity of a capacitor is large. Namely, what is necessary is just to enlarge capacity 
of a capacitor 121 at extent from which required time difference is acquired compared with the capacity 
of a capacitor 1 20. 

[0055] Moreover, it is also possible to use the connection control equipment 10 of the internal 
configuration shown in drawing 8 as the 2nd modification of the gestalt of the 1st operation in this 
invention. With this configuration, a switch 130 is inserted between the power supply terminal of the 
physical layer LSI 50, and the power supply terminal of physical layer LSI 51. This switch 130 will open a 
switch 130, if the control signal of "LOW" level is inputted, if the control signal of "HIGH" level is 
inputted, it will be the specification which closes a switch 130 and the output signal of timer IC 110 will 
be inputted as that control signal. Since timer IC 1 10 are the same specification as the timer IC used by 
drawing 3, after a switch 130 opens, and supply voltage is not inputted into physical layer LSI 51 but for 
2 minutes passes until for 2 minutes passes, after beginning to input the electrical potential difference 
exceeding a threshold into direct-current-voltage conversion IC 80 as a result, a switch 130 closes and 
physical layer LSI 51 start actuation. With such a configuration, a function equivalent to the connection 
control equipment 10 shown in drawing 3 or drawing 7 is obtained. 

[0056] Next, the gestalt (gestalt of the 2nd operation) of other operations in this invention is explained 
to a detail. Drawing 9 is drawing showing the connection configuration of the IEEE1394 bus in the gestalt 
of the 2nd operation of this invention. Here, the IEEE1394 bus system is constituted by the connection 
control equipment 10, PC 20, PC 21, a hard disk drive unit 30 and the bus analyzer 40, and the bus 
analyzer 41. The connection control equipment 10 used here is connected to the PCI bus with which PC 
20 are equipped. The internal configuration of the connection control equipment 10 is shown in drawing 
10. this connection control equipment 10 — the physical layer LSI — 50 and 51, six pin connectors 60 
and 61, and the direct-current-voltage conversion IC — 80 and 81, timer IC 110, a capacitor 120, and 
the link layer LSI — it consists of 140 and a PCI interface 150, and PC 20 and link layer LSI 140 are 
connected through the PCI interface 150. In addition, although a PCI bus is a parallel bus, since it is 
easy, it expresses data and the address line with one continuous line, and expresses the power-source 



line with drawing 10 as one more continuous line. 

[0057] Physical layer LSI 50 and link layer LSI 140 are connected through PHY / LINK interface which it 
has. On the other hand, there is no link layer LSI to which physical layer LSI 51 are connected through a 
PHY/LINK interface, and its port 0 is connected with the port 2 of physical layer LSI 50. By considering 
as such a connection configuration, the device identified by physical ID assigned to physical layer LSI 50 
is recognized to be PC 20, and the device identified by physical ID assigned to physical layer LSI 51 is 
recognized as a device without a configuration ROM. 

[0058] Physical layer LSI 50 and 51 operate according to the power source supplied from PC 20 through 
the PCI interface 150 and direct-current-voltage conversion IC 80. Link layer LSI 140 operate similarly 
according to the power source supplied from PC 20 through the PCI interface 150 and direct-current- 
voltage conversion IC 81. In addition, the power source from PC 20 is supplied only while the power 
source is supplied to PC. It connects with six pin connectors 60, and the port 1 of physical layer LSI 50 
functions as a port B which is a port for peripheral-device connection of PC. On the other hand, the 
port 2 of physical layer LSI 51 functions as a port C which is a port where it connects with six pin 
connectors 61, and devices other than a peripheral device are connected. The reset terminal of physical 
layer LSI 51 is connected with the output terminal of timer IC 110. Physical layer LSI 51 are in a reset 
condition continuously, and since timer IC 110 are the same specification as the timer IC by this 
invention shown in drawing 3 used with the gestalt of the 1st operation, after for 2 minutes passes, 
physical layer LSI 51 start normal operation, until for 2 minutes passes, after beginning to input the 
electrical potential difference exceeding a threshold into direct-current-voltage conversion IC 80 as a 
result. 

[0059] As shown in drawing 9 in the condition that PC 20 are not on, a device is connected, and after 
supplying a power source to PC 20, when 1 minute has passed, the connection configuration of 1394 
buses observed with the bus analyzers 40 and 41 and the connection configuration of the IEEE1394 bus 
observed when 5 minutes passed are shown in drawing 11 and drawing 12, respectively. After a power 
source is supplied to PC 20 in this invention which physical layer LSI 51 are in a reset condition, and 
continue like the gestalt of the 1st operation, for 2 minutes As opposed to the connection configuration 
(drawing 1 1 (a)) observed with the bus analyzer 40 differing from the connection configuration (drawing 
11 (b)) observed with the bus analyzer 41 The connection configuration (drawing 12) which one bus is 
constituted on the whole and observed with both the bus analyzer after for 2 minutes passes becomes 
equal. 

[0060] By using a configuration which was described above, it becomes possible to establish certainly 
the connection between PC 20 and a hard disk drive unit 30. Moreover, with the gestalt of operation 
shown here, the one number of the physical layers LSI which united PC and the connection control 
equipment can be reduced as compared with the gestalt of the 1st operation mentioned above. This 
leads not only to reducing components mark but to the thing for which one physical ID which can be 
used is increased. That is, it becomes possible to increase one device connectable with a bus. 
[0061] In addition, with the gestalt of this invention operation described above, although the port 0 of 
physical layer LSI 50 was intact, this port may be used as a port with a function equivalent to Port B. 
Moreover, it is also possible to apply the approach of distinguishing between a supply voltage input using 
a switch as shown in the approach of using a capacitor instead of and attaching the time difference of 
reset discharge and drawing 8. [ the timer IC as shown in drawing 7 ] 

[0062] Drawing 13 is drawing of this invention showing the gestalt (gestalt of the 3rd operation) of other 
operations further, and is drawing specifically showing the internal configuration of the connection 
control equipment 10. This connection control equipment 10 is the same as that of what was used by 
IEEE1394 bus shown in drawing 1. This connection control equipment 10 consists of physical layer LSI 
50, and direct-current-voltage conversion IC 80 and timer IC 110. Physical layer LSI 50 used here did 
not transmit and receive a signal, but are equipped with the port terminal which can control from the 
outside the condition that the power source is not on, an equivalent disable condition, and the enabling 
state that performs transmission and reception of a signal to the port 2. If the signal of "LOW" level is 



inputted into this port terminal, a port 2 will be in a disable condition, and if the signal of "HIGH" level is 
inputted, it will be in enabling state. By connecting to this port terminal the output terminal of timer IC 
110 of the same specification as having been used with the gestalt of the 1st operation of this invention 
mentioned above, a port 2 will be in enabling state after a disable condition and it until for 2 minutes 
after immediately after powering on from Port A passes. By considering as such a configuration, it was 
checked that a connection is certainly established between the peripheral devices connected with PC 
connected to Port A in Port B. 

[0063] By using the physical layer LSI with such a function as a connection control equipment 10, 
components mark and a physical ID resource can be reduced compared with the gestalt of the 1st or 
the 2nd operation. Moreover, it is also possible to use the connection control equipment 10 of a 
configuration of to be shown in drawing 14 as the 1st modification of the gestalt of this invention 
operation. Physical layer LSI 50 used here build in the elapsed time measurement function with which 
timer IC 110 indicated by drawing 13 are equipped. In this example, the time constant determined by the 
capacitor 120 connected to the delay terminal (it is written as DEL in drawing 14) of physical layer LSI 
50 and resistance 160 was able to adjust the elapsed time measured. Thus, it is also possible to adjust 
elapsed time with CR time constant, and it is also possible to adjust elapsed time using the counter 
which measures the count of a standup of a clock. 

[0064] Furthermore, it is also possible to constitute the connection control equipment of the gestalt 
connected through a PCI bus as shown in drawing 15 as the 2nd modification of the gestalt of this 
invention operation. In this drawing, physical layer LSI 50 used by the connection control equipment 10 
shown in drawing 14 are used, drawing — the physical layer LSI — although the port 1 of 50 is intact, it 
is also possible to use this port as a port B for peripheral-device connection. 

[0065] Next, the gestalt (gestalt of the 4th operation) of the operation of further others by this invention 
is explained. Here, in the IEEE1394 bus shown in drawing 16, the connection control equipment 10 is 
used in order to establish certainly the connection between PC 20 and a hard disk drive unit 30. 
Although this connection control equipment 10 can serve as Port A and the connection place of a 
peripheral device which connect PC, a connection place is equipped with the port C which connects the 
device whose intention it does not have, and the internal configuration is shown in drawing 17. The 
connection control equipment 10 consists of physical layer LSI 50, and direct-current-voltage 
conversion IC 80 and timer IC 110. After starting the electric supply from Port A, physical layer LSI 50 
are made to change into a reset condition into a normal operation condition after it by connecting the 
output terminal of timer IC 110, and the reset terminal of physical layer LSI 50 for 90 seconds. Thereby, 
it is not detected for 90 seconds after PC 21 by which the hard disk drive unit 30 connected to Port A 
side is connected to Port C side, but the connection between PC 20 and a hard disk drive unit 30 can 
be established certainly. 

[0066] Thus, when PC 20 are equipped with two or more ports and can connect a peripheral device to 
the port, it is possible to set to one the number of the physical layers LSI mounted in the connection 
control equipment 10. 

[0067] Then, the gestalt (gestalt of the 5th operation) of the operation of further others by this 
invention is explained. Here, in the IEEE1394 bus shown in drawing 1, the connection control equipment 
10 which has the internal configuration shown in drawing 18 is used, as being shown in drawing — the 
connection control equipment 10 — the physical layer LSI — 50, link layer LSI 140, and CPU — it 
consists of 170, ROM 180, and RAM 190. The program which processes based on the flow chart shown 
in drawing 19 is mounted in the connection control equipment 10. Two, or [ whether the device is 
connected to Port A in condition S1-1 or / that the device further connected newly after Port B 
exists 1 are investigated first. Since it is written to the register which physical layer LSI 50 build in, the 
connection situation of Port A is investigated by reading this register through link layer LSI 140. 
[0068] On the other hand, with the connection condition after Port B, although only the hard disk drive 
unit 30 is connected to Port B in drawing 1, I hear that whether the device of further others is 
connected analyzes in the empty port of this hard disk drive unit 30, and it is in it. Conditional branching 



is performed by whether there is any device connected to Port A condition S1-2 continuing. I hear that 
a peripheral device and PC which should establish a connection do not exist, and for a certain reason, 
that there is no connection device sets Port C as a disable condition, and it ends processing. On the 
other hand, when there is a device connected to Port A, it shifts to condition S1-3. Conditional 
branching is performed by whether there is any device newly connected to Port B condition S1-3. I hear 
that the peripheral device with which PC should newly perform a login procedure does not exist, and for 
a certain reason, that there is no newly connected device ends processing by making Port C into 
enabling state so that it can communicate between the device by the side of Port C, and PC of Port A. 
On the other hand, when a new device is connected, it shifts to condition S1-4. Here, between the time 
amount defined beforehand makes Port C a disable condition, and if the time amount passes, processing 
which makes Port C enabling state again will be performed. 

[0069] It is also possible to change processing of drawing 19 of condition S1-4 into processing of the 
procedure shown in drawing 20 as a modification of this procedure. Here, without considering as the 
time amount of immobilization of the time amount which makes Port C a disable condition, the monitor 
of the advance situation of a login procedure is carried out, and when it is completed, the processing 
which makes Port C enabling state is shown. In order to carry out the monitor of the situation of a login 
procedure, it is necessary to set link layer LSI 140 as the mode in which all the packets on a bus are 
received. Although processing which the same value as the node ID assigned to self receives only the 
packet written to Destination ID, and disregards except it is performed, in order to carry out the monitor 
of the login procedure, usual link layer LSI 140 do not depend on Destination ID, but need to receive all 
packets. When a login procedure is completed, the link layer LSI is usually returned to the receive mode, 
Port C is further made into enabling state, and processing of condition S1-4 is ended. 
[0070] Then, the gestalt (gestalt of the 6th operation) of the operation of further others by this 
invention is explained. Here, it is carried out using the IEEE1394 bus shown in drawing 1. Physical layer 
LSI 50 started by electric supply from PC connected to Port A are mounted in the connection control 
equipment 10 used here as shown in drawing 21. In addition, it shall be specified that PC 20 make 
connection with the port A of the connection control equipment 10 with the port 0 of PC 20. Here, 
software which controls the condition of the port 2 of physical layer LSI 50 with which the connection 
control equipment 10 is equipped was mounted in PC 20, and the method of establishing a connection 
certainly between PC20 and a hard disk drive unit 30 using it was used. That is, the system which 
consists of PC 20 and the connection control equipment 10 for performing connection control of SBP-2 
device is used here. 

[0071] The flow chart of the processing which the software mounted in PC 20 performs is shown in 
drawing 22. In condition S2-1 of the start, physical ID assigned to physical layer LSI 50 with which the 
connection control equipment 10 is equipped is investigated. This is possible by analyzing a self ID 
packet. That is, since all the initial entries of the port of each device are indicated by the self ID packet, 
the topology of the bus analyzed from now on and the physical layer LSI are investigated by using the 
conditions of connecting with the port 0 of PC 20. In S2-2 continuing, it is investigated whether the 
device newly connected after the physical layer LSI port 1 of 50 exists. When the newly connected 
device exists, it shifts to condition S2~3 and the port C between fixed time amount (port 2 of physical 
layer LSI 50) is made into a disable condition. Specifically, the remote command packet indicated by 
IEEE P1394a draft specification is used for this. A format of a remote command packet is shown in 
drawing 23. phyJD of drawing — the physical layer LSI — 2 which is the target port number [ ID / of 50 
/ physical ] is stored in a port. In making a port into a disable condition and making 1 into enabling state, 
it stores 5 in the cmnd field. 

[0072] It is also possible to transpose the processing of condition S2-3 in drawing 22 to the processing 
shown in drawing 24 as a modification of the gestalt of the 6th operation. Here, the port between the 
time amount defined beforehand is not changed into a disable condition, but if a login procedure is 
completed, a disable condition will be canceled immediately. Since PC 20 are a device which performs a 
hard disk drive unit 30 and a login procedure to that it is the device which controls the port of the 



connection control equipment 10, and coincidence, they are easy to perform port control of the 
connection control equipment 10 according to the advance situation of a login procedure. 
[0073] [n addition, in the gestalt of all operations described above, although six pin connectors were 
used for the connection control equipment 10, four pin connectors may be used except the port to 
which electric power is supplied from other devices. Moreover, in the gestalt of all operations described 
above, although the hard disk drive unit was used for the peripheral device of SBP-2 conformity, other 
are recording equipment, printers, etc. may be used. Furthermore, although explanation using SBP-2 as 
a protocol which establishes a connection was given, other protocols which perform logical connection 
control on an IEEE1394 bus may be used. Furthermore, it is also possible to apply this invention to serial 
bus specification other than an IEEE1394 bus. 
[0074] 

[Effect of the Invention] As explained above, PC and the peripheral device with which establishing a 
connection was meant are connected to the ports A and B in which a connection control equipment has 
this invention, respectively, and PC with which it does not have the intention of establishing the 
peripheral device connected to Port B and a connection is connected to Port C in them. Furthermore, 
the physical layer LSI and Port C are connected with the physical layer LSI for Ports A and B, 
respectively. Moreover, the input terminal of the direct-current-voltage conversion IC is connected so 
that electric power may be supplied from Port A, and the output terminal of Timer IC is connected to 
the reset terminal of the physical layer LSI. This physical layer LSI It is Timer IC so that it may be in a 
normal operation condition, after it is in a reset condition and fixed time amount passes until fixed time 
amount passes, after starting electric supply from Port A. It is controlled. In case the protocol with 
which logical connection is made on a serial bus is used by this, it becomes possible to make logical 
connection establish certainly between the devices which the user meant. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the connection configuration of 1394 buses in the gestalt of the 1st 
operation in this invention. 

[Drawing 2] It is the physical layer LSI, the power circuit, the connector, and drawing that expressed the 
connection of a cable typically in IEEE1394 specification. 

[Drawing 3] It is the block diagram showing the internal configuration of the connection control 
equipment in this invention used with the gestalt of the 1st operation. 

[Drawing 4] In the IEEE1394 bus shown in drawing 1 , after supplying a power source to PC, when 1 
minute has passed, it is drawing showing the connection configuration of the IEEE1394 bus observed 
with a bus analyzer. 

[Drawing 5] In the IEEE1394 bus shown in drawing 1, after supplying a power source to PC, when 5 
minutes have passed, it is drawing showing the connection configuration of the IEEE1394 bus observed 
with the bus analyzer. 

[Drawing 6] In the IEEE1394 bus shown in drawing 1, it is drawing showing the result of having observed 
generating of the packet transmitted to the bus after supplying a power source to PC, or a bus reset 
event with the bus analyzer. 

[Drawing 7] It is the block diagram which was used in the 1st modification in the gestalt of operation of 
the 1st of this invention and in which showing the internal configuration of a connection control 
equipment. 

[Drawing 8] It is the block diagram which was used in the 2nd modification in the gestalt of operation of 
the 1st of this invention and in which showing the internal configuration of a connection control 
equipment. 

[Drawing 9] It is drawing showing the connection configuration of the IEEE1394 bus in the gestalt of 
operation of the 2nd of this invention. 

[Drawing 10] It is the block diagram showing the internal configuration of the connection control device 
used in the gestalt of operation of the 2nd of this invention. 

[Drawing 1 1] In the IEEE1394 bus shown in drawing 9, after supplying a power source to PC, when 1 
minute has passed, it is drawing showing the connection configuration of the IEEE1394 bus observed 
with the bus analyzer. 

[Drawing 12] In the IEEE1394 bus shown in drawing 9, after supplying a power source to PC, when 5 
minutes have passed, it is drawing showing the connection configuration of the IEEE1394 bus observed 
with the bus analyzer. 

[Drawing 13] It is the block diagram showing the internal configuration of the connection control device 
used with the gestalt of operation of the 3rd of this invention. 

[Drawing 14] It is the block diagram showing the 1st modification of the connection control device in the 
gestalt of operation of the 3rd of this invention. 

[Drawing 15] It is the block diagram showing the 2nd modification of the connection control device in 
the gestalt of operation of the 3rd of this invention. 

[Drawing 16] It is drawing showing the connection configuration of the IEEE1394 bus in the gestalt of 



operation of the 4th of this invention. 

[Drawing 17] It is the block diagram showing the internal configuration of the connection control device 
used with the gestalt of operation of the 4th of this invention. 

[Drawing 18] It is the block diagram showing the internal configuration of the connection control device 
used in the gestalt of operation of the 5th of this invention. 

[Drawing 19] It is drawing having shown the processing which the connection control device used in the 
gestalt of operation of the 5th of this invention performs with the flow chart. 

[Drawing 20] It is drawing having shown the modification of the processing of condition S1-4 shown in 
drawing 19 with the flow chart. 

[Drawing 21] It is the block diagram showing the internal configuration of the connection control device 
used in the gestalt of operation of the 6th of this invention. 

[Drawing 22] It is drawing which carried out flow chart ** of the processing of the software mounted in 
PC in the gestalt of operation of the 6th of this invention. 

[Drawing 23] It is drawing showing a format of the remote command packet indicated by IEEE P1394a 
draft specification. 

[Drawing 24] It is drawing having shown the modification of the processing of condition S2-3 shown in 
drawing 22 with the flow chart. 

[Drawing 25] In SBP-2, an initiator and a target are drawings explaining the flow of the login procedure 
which establishes a connection. 

[Drawing 26] It is drawing showing an example of a format of the configuration ROM with which the 
target device of SBP-2 is equipped. 

[Drawing 27] It is drawing having shown the flow of a login procedure in the flow chart. 
[Drawing 28] It is drawing having shown the format of the log in request which the initiator holds. 
[Drawing 29] A target is drawing having shown the format of the log in response written in an initiator. 
[Drawing 30] It is drawing having shown the format of the status block with which the processing result 
of a log in demand was stored. 

[Drawing 31] It is drawing quoted in order to explain the flow k detail of a RIKONE cushion procedure. 
[Drawing 32] It is drawing having shown the format of the RIKONE cushion request which the initiator 
holds. 

[Description of Notations] 

10 — 20 A connection control equipment, 21 — Personal computer (PC), 30 — 40 A hard disk drive 
unit, 41 — 50 A bus analyzer, 51 — Physical layer LSI 60, 61, 62—6 pin connector, 70 — 80 A cable, 81 
— Direct-current-voltage conversion IC 90 [ — A capacitor, 130 / — A switch, 140 / — The link layer 
LSI, 150 / — A PCI interface, 160 / — Resistance, 170 / — CPU, 180 / — ROM, 190 / — RAM ] — A 
voltage source, 100 — Diode, 110—120 Timer IC, 121 
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«o miB^mn-n^ita. aiiiE^asLsncmaimffi^A* 

*SA*$n*6©T£i^©^©fcjliS^flW*sSj@ Lfcr 
ML*— h*l«E^*x-^/uW|i:45 i 5ft, ffi 
*5«tFE-i ^-y^^i: ft 5 J: 5 ft«jftiffi**tftrc#- 
MtHRS. 

so [S»*q|9] ««*J«*.5sK- hSr^UTWEa*© 
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m% Lfc^iasLsi »c*5 v >t . 

iu ffir&iijg B$n^ftig LTE^^fiWia^ fen 

^Lsi<7?m?!?>«ji»-^m lt mains-?- a» wa-r s mm 
ts*j« 8 * fcf±gf nam 9 fcaattottKtMmsjg. 

[it*3ii2] .mriEa^tra-^oAaAawsfittffl 

/^^.d s PCI (Peripheral Component Interconnect) -^.X 

wibv y r>w<* ojaftc m ufc^ssLsi t , 

Xtl^={-K Xtt $ mjESrMIS^S^LSI ©lit)! 

kb* ut fe mai-a k«*be*»*« * , 

X, 



(3) 

4 

[g*#JSl 4] <5#- hSr^LT«tIfa«» 

t> 

lW!E#?Ji/lLSI© y ir •> mmi* *««»-*- a y * v MW» 
#flg 1 4 a £ 5 fc#JWB*«r» ttlEjBffiB$M#fcia UT 

s&r $ *ur« j« $ n a y r *s 

: |Bft>f^-^«llli:i-**»*«!l»i-5*-h*«S*JW 

30 

Sl» l-«ft * *tr if ^ 6 r i i 36s«tE»3i ©tt* 1 1 1 
aufcHlcflWS*- h^«g»J^#i9;* s HulE^3co^- b 
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sort- Y*? 4 ^^-y^figt b-cjy®, atrfE^KT? 

[if 1 7 ] HUBS' y T/W^^iEEE1394^fCii 

w*« 8 7i;Mit#JS 1 6 ©v^-r*t*> i mz^m^mm 
mm. 

[» 1 8 ] StrlSV y T/W^^5iEEE1394a*&»C!» 
*U «trfE!aa«)g8B!5#>lB* 5 ^y T/w^ t* d h=.^2 

(sbp-2) «^»c:s<3^ >fc p ^ art. 
mti-5ff*« l 6 £IB«t0^fH0Mt*l. 

IflMtfSl 9] SfrlE->y T/W<^^IEEE1394«.^tCi» 
£tBtt4>*a«LSI. 

JRl *s «t tfff§2:fc J: U?g|3©7K- h t , 
StJiESg2©8iiJP8$Sgf}. BtnaJBiOsK- h^&fcawiiui 

hJjie k^d i^wai^ari. SuiE->y T/w^<o|jj^b# 

W$hTV^5;th l?U!E->yT/w<*<D!Jj#Hfc# 
H^Wte $ JtfjK te&M £ *vx W,* A>o fcflijfB3g2<D 
*Jffll^§§?r^<«rfc/iaig^«1IiES2(07K- h&L®K& 



(4) 

T, m2&£V$fo(D#-Yk. sirfB->yT/w^©^t& 

AWES' y T/u/<* Sr«afe-f-5 LT«W 
lit. ttflE^l(DxK-h^BtrlE^2©$J^|g^»<« 

«*»»**bT^*i t i:> tussv-yr/w^w^^t: 

©W»^*Bft<*ffc*«»*slJWBJIS20*- 

[H^2 2 J StflBVy T/W^d5iEEE1394^*S^fp 
2 1 fce*©tt8RHS»i'*5 l .fc.. 

[If #1% 2 3 ] ttFfE v- y 7VW<* ^IEEE1394a*&(wS* 
^o IU flMBtt9ttfttt¥JR# V y TA"**-fv Y =>^2 
(SBP-2) Jil&^S^^fcn i/^ yflitfeiri: Sr4$» 
if*«2 2<cK®©^»J^J->^xA. 

[«n^i6Kni 

[000 1] 

[^BJWJSi-SftW^ffiFj *^BJtt, IEEE1394*||&fc5 

^^^i3L=/<— y-^v-y z/w<^ (usB)^*&^ifw>'y t 
7s j v * 7 =. - * £ *n- 5 m^«s§ a ^ n -> ^ x 
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[0 0 0 2] 

m*<D&.m) sioo mmootxvv 10 , S200 m 
mwtxv? v) , S4oo mmwtuvy*-) t^o 
nartBatBAtw+sasttis^y 7;w<*&&-c*>aiE 

EElSMttfe (EAT, 1394tSB3i-t-5) «> '(g:iS3f#ttf4 

(621*— KSt-^jK— h LtV^S. tot. 7C*tt'*— V 
t/^yt^-^ (EAT, PCifE5Si-5) <DmmW&k "> 

[000 3] IEEE1394$te»;i»i#£ft5-kfB© J; 5 fcffi 
i£<*>5*>, PCffliUTT, f£*rcfc«;t&ft-C^fc'<? u 
/V/tf— h^vy T/HK— K S>5l/MiSCSI (Small Comp 
uterSystem Interface) 7 31 — t'Srffll/^TS 

$c $ ft"C ^ PCffl Jl ffl&gi £ I EEE 1 394 £ ffl V > T ffigtt -5 

PCSrl394-C«it LTteffil'S fc«><0»&#^ < o*vffr£ 

[0 0 0 4] rfti»<D£!.&cc>5*>, scsi^*&©x-^te 
j£$rl394Ji-efi ; 5 rt*S"rfi8*^yr-'W<^7 p o 
2 (EAT, SBP-2tfSxE-f-5)^*&cDSE®te:-o^T^-t- 

?>o ^<£>$g$&f3:, ANSI (American National Standards 
Institute) tC*5^T, ANSINCITS 325-1998£ UTUEl- 
«ttfc#£T*ft-C.I^5. 
[000 5] SBP-2fi, IEEE1394icgjg££ft3iI«*££S so 

s 0 . sBP-2-T?fi, i*ufeoa(t*rS#i-a««tt'f 

jc— ^ (initiator) t Pffifft, -f =• ^ ?5> fetf>iilHS 
SrSIt LT^:ftlc:j& Cfctbf^SrtT 5 $SSf** ~7* y 
h (target) iPftiftSo x-*i§{f £r?T 5 ffifi, 
x-^i^-yj/ h£®mfctt9fttt%R (EAT, =»* 
^-ysyi^) d^ti^ft-TT^Si&gtfifc!?, -tOTt 
£><DT*-t*7 r a ha/UjSftJlinTV^. T * "fe * 7" 

V(login)i, IEEE1394^^»C/<^.y-fes/ hii^^L.x « 

&$-&<57 v C#><£> f £>l"C&>?> I* =>^^ ">3 V(reconnectio 
n), =>^^v-3 >S:S¥ii[t2)D^79 r- (logout) t fab 

[0 0 0 6] EAT, o^-f v3MMKo^TlH25<S:/B^T 
WHifcIM§1-3. n^v^flBJi, ^-y^-y-as*- 
</•;/ McttL-Cn^ v=SrS*-f-sr i A>feW!«i£ft 
■5. I325W:, -f =Vx-^©d^-Y V^WSr^LT^ 
5. fiCftK-f^v^-y-fci, ^JKSS-HwioVT, SBP- 
2<J>9-tfy hm®&'<X\Z.&1fc£ixX\,^Z>fa : Bfa$:ffl so 



5 

AfW&te, Clfttt, $ft5=&*ISf<D 

■fZZ t\z£ *)frt>lxZ) 0 Z<D=> ^74 >f\s— -ya 
Atli, «-mig* 5 <ix.5IEEE1394/-Kc: LTO&t^ 

[0 0 0 7] SBP-2»i?-ys/ HiWIt5ay7^ 
^u-Va yn A<E>— 0!l3rE]26i;:;^T<, =i y 7 y* u— 
yayoAli IEEE1394^££ LTiix. stt^^HHIK 
^£ bft56&8lJT-a s 12ifc£ft5Bus_info_block J ?\ =J V 

3Root_directory, ^l§^ir^- ht5±tt77* I) tr- 
*S 3 ^ #fBxB § ft 5 Unit_directory ft f fe,^^ $ ft, 
1394/657' KU-^^F^c: LT^ffl LT^SCSR (Control a 
nd Status Registers) SRg^CtJ^,^T, TYy* "FFFF 
F000 0400" (16it«C) EAPHwftiWSftTV^a. 

[0 0 0 8] :©ay7^^u- ->s >'CJi»,^c*^^^T, 

SBP-2OT* — fy h^Sg^fcSr i:f±, Unit_directory 
»CfaxB$ft5o «t !3*^6<Jt-tt, Unit.directoryCD^O 
uni t_spec_i d h un i t_sw_ver s ion £>20 \Z -t © # 5 fE$£ 
$ftT*J»J, ift^Wffi^^tt-etv "00 609E" (163S 
R) h "01 0483" (16ii$:) TS>ft«, ^O^IgliSBP 
-2<D?—>f y hm&V&Zo S2,?-2<Dt>-?y bWL^<0 
3^7^ ^U— v/3 yo A(i*3lt5Unit_directorytC 
l±, mbCD7-f — /WKEA^I-tc:SBP-2^^t Lt©^7 
*aS|,<.<o;^sE$fe$axT^5„ 0iJxfi, csr.offset 

5, MANAGEMENT_AGENTUv'^^roCSR^r^tr*itt5^-7 
•fey hjjS*5^$^5 o fo^VMi, «W»4«*»©>'>- Kf* 

ft ICteffl $ ft 5 LogicalJJni t_NumberWlitt^0iI X. (iUnit_ 
directory tC ttfEffc $ ft"C V > 5„ 

[0 0 0 9] E(±Ift^Lfc=iV7-i'^U— ->3 >-nACO 
Sg^aab$:12125^^:-t-#)llMS3-l-etTt\ ^tfa^^Va 

>'i^l55S37:$ftT^^«cv^SBP-2©<5'-'7 , 5' h#l§*s^ta$ 
ftfc^-&(c:(i, 4 -i/^-fte^msWz&fr-rz, ^ 
tU$ft*v^»&^tt, v^H^tr5^S^^^7t 

^i-#«ISr : fToT^-5-Y = v'3i-^a^'^3^^->3 1/ 
SrSftSEl LT^/«CV^|g-C$> 5 , PI DIEEE1394^^±IC« 
$ ftr v ^(t&co-f = ^ t (OPbI-c^SS: $ftfc = ^ 
9*sa^&*:<D*->fy bWim\Z&Z>fa¥ 0 fa%X\t^ 

[0 0 10] @25»;:*1-3MlBS3-2-Cl4, ^til^ftfc^- 
>^IR0Di¥^BS:Bl27{c^-ro HCftfc^ =->i-<?ii, 

#^lRs4-l^c:*5v^-c, 

$ft, ^a-yx-^;j5ftj|i)i,tv^D^yHx7h 
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(D&ffaT Y^^f—fy Y CDMANAGEMENT_AGENT Uv?^ 
*KSt&tfo MANAGEMENT_AGENT U-v 1 ^ ?©7K 

3 isu A(C§*^T^5o ^<#JlS4-2*5j:tf3MES4-3 
-C(4, d CD MANAG EMENT_AG ENT ^ I'SA^f^T K U 

[0 0 1 1 ] E28»^$ix5i:*s9, n^y^x^ 
M432/W hcog^Sr^o^-^-efc^o El 

<5„ login_response7 -f — K$3 <fctJ ? login_response_l 
ength? >f —/V Kf4* ^J^-BO^S^^T^ — y y 
YUM -i/3L—#\Z.u sfj is ' t-^ztfV^&StiitrBS 
W^^y COT exclusive tf 

y£®#U "0" V&titm&SDmftB fi- 
fty ht-ML--CfFS-T5o function? W —/U KtegjftcD 
«»JS:*U "0" ^Dy-rv^^TSbSr iSr*i- 0 s 
tatus_FIF07 -i —)\> Ktt, 3M!S4-7<D&3l;:*5l/'>T^ — 

t 0 0 1 2 ] #WSS4-3(OMS^^Ti- 5 t . *£< #WS4 
-4:fcJ;tf#»KS4-5lc:te^-C, #—Vy -is^—fi 

(DGUID (Global Unique Identifier) SrlS^ttJ-f-,, GUID 
tt, #IEEE1394^«tCl3.=-i5'»CSijt) ^Tbixfc64f y 
h OffiftfrXfo 9 , EI26(C^:-rBus_info_block»c:*&*ft $ 
tlft „' node_vendor_id £ chip_id_hi , chip_id_lo 5rjfJ13f 

1g^ttft#K:J:oTffi;6^fcL5£<DK#U rwcuiD 
(4^^T-fc5fci6, ai§Sr^-f--5S6<)-e»i:GUID^fflV> 

[0 0 131 ^<^>1S4-6C75«! ; ST»4, (gl29(C^$n5 
7t-?y hcoo^^r vu^.dfv^.Sr^— fy Yft<4 - 

<o^<D7-OK»J10^-C^B^i-5. login_ID»4 v EA® 

$4x5<ltT?fc5o command_block_agentl£Ki x t 5 — 
i^^F(C^ffl$tl/S command block agent Uv 5 * ^SfW< 

[0014] #«IS4-6(D«!rS*^T-t5 t , igg< #I|IS4 
-7<D*0;S^*5v^T^ — y-y hf4 N -f ^©status 
_FIF0K p tT 4 yg* Ktt-T 5 $ tvfc 

^x— ^^^o s/ ^ (status block) ?rS#jitfo — 
^^.yn ytoyir — -?y h SrESOlCTnl". 

res P 7 -f-AKfi. S#fc*r-f S&SasiE b < fi 



(6) 

ffi$8fisbp_status 7 4 —/V Y\Z& $ ;h,5. 0RB_of f set_h 
i£0RB_offset_lof4, r©7f-^^^p y^tf ^tl- 

mx.tia ?4 yg^rof^ii, Bi27^^i-#JWS4-io«i 
S^*5v^T^ — f y hc7)MANAGEMENT_AGENTW'v J ^.^»c:# 

[00151 r. <D3MES4-7<D*G;g-e®25tC;^-f #HS3-2 

v\ ny-rvs^^^ufc^fctt, |2l27tc:^ 

-f#J(HS4-3c7)^Sc7>^»cS*^BJcSr^-f-sbp_status^^ 
^^fc^x— ^^yn y ^ Sr«^iZ>tf¥«Hd5^JWS4-70 

20 [0 0 16] »^ 7^t^-7"pF3/W-oi:L 

BtrxE<Oil<? y =^^->3 >-#>S»4, IEEE13 
94^<^tr^^ y ir -y h#»£LT/<:*#W*J*£iXfc*> 

ssftL-cwc^-y-;/ /.^y-fes/h 

DA^c:fs«$i^5GUID(i^■^t:L^v^^ii?), tt«ott9Klc 
fijffl-cts. y =>^^ v-3 vco*f^i^5«ii§ 

[00 17] (331|c:^$jx5¥)lMS5-l^b#J«S5-3*-e 
4 n fiififi—fyY CMANAGEMENT_AGENT ^ 

{cy v-3 >y ^3:^ hcDT Ku-^SrStiitJ'^W 
(¥«ss5-i) \cx<o y ->3 ^ 
—¥y hfab<D}) =3**^3 >■» h<DSE^mbS 
40 5ft (^»lMS5-2) Jc^bT-<=->^-^*5y =^^->3 y 

y hz&mi-z (#«ss5-3) „ y=.^^-> 3 ^y 

<Oi£&\t. function 7^— /W KcOfltJi "3" * 
fc, n^y-ufc^Jci^-ys/ h^t}Ji*g$ixfclogin_ 

[0018] #)®S5-3c7)*aSj!iS^Tl-5 i: . Wi< #«1S5 
-4*5iU ! #WlS5-5(0«! : SJC*3V>T, ^-y-yh»4-<=v' 
^-^c7)CUID$rBli^.m-r <> n^VycDP^NClogin.lDiGU 

u><z>ttfctf-&ttbtix\,^z>fctb, :o^lfoct 
so ^^/i^^*>i*5^Sr5^K-r5fc^^)^cgE^m$^^•5o GUID© 
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%i%.mi,&m^T-rz>t. ^IIBs5-6^ctiv^-c-<-^ 

— ■? (Ostatus_FIF0^M1"2> S**aa^?:S# 
W»C*Jlt4«ia (E!27W#«SS4-7) tmcx-hZo U-k 

^fcy =^^->3 is^mzv =>*9 f sa j*t 

[0 0 19] 

HBWtfflHfeLJ: 5 £■*"*»«] Et±ttW bfc «fc 5 fc, 
SBP-2li, PCJDi2^&£IEEE1394.^;* fc#><£> 

b^Z-btlZ. Ld>U IEEE1394^^^.(C^CC>PC 
fcPCtcoPflTa^^ ->3 y«4$Htl,* 5. a^-r 

mi££;h/O^SBP-2#S§K«:. ^-y-y hi =>^^v- 

[0 0 2 0] *^|^»i±fE*WtC^T^$^fct<OT? 

->w<* ©sm&kumb bfc»i*s i t5ji2o»a«Lsi t , 

JB2©4WUiLSiomR«i^-i:©lll]K:ifA**u. Ms-f 
ftJW#8:fi> JBi©»aJiLSi©««»B^fcjEoe«E«S 

JffeSr-C# 5 «fc 5 ft, «tt»J»«H**««i-* - i £ S M 
[00 2 1 ] «MB«s«*.SjK- h fcfl- LTttjfE^ 

#»M»A**l*-*:«*., ^SSLSUcmJIS^SA^ix 



(7) 

[0 0 2 2] SEtci, Ph>y tvw<*k:*5V*t, JBi, £S2 
*5<t^3©7K- h ->y 7^^o«ftcwifc 
»a»LSiiSr/>ft< fct>«itfc*io(W»««i:» 

ftas^p prtBft -f * ^-^/HfttlB 1 1"* 4*9*— 
io j^S:ft^'5Itlft'<^-7'^<it-r5* i 5r$ | J»-t-6^- 

(i, v-y T/w^^o5^^t:#jiH*5^71-5a^ v- y 
/<;*©«»saw*j**fli3!Eu minx- ncjS2©fw» 

©M-T?="*^^a xSra*Ki5lSc-e#S J: 5ftS8RW» 
[0 0 2 3] 

7L. ffi&*<< vi-ft. m^Kommm^KDmu^b 

WEIB2©*3aJBLSiomaR*H^fconOKlfA$ix, HtiiH 
WIBJBioWJlliLSlwWBWill^K 
3EcoE«Sfl|JEa 5 A^ $lx^«)T«^5t* fcixfciliEBMI] 

Si®bT£A|^fimIIE^'r -y*f-*mCZ>U®*fto^bb 

[0 0 2 4] 2 £!BttoSHXIiyttttH£f*. ^§g* 5 

^l-WL7c^llsJ:0:^20^aSLSIt, b5IE^1*3 
J;t^m2<o^iS^LSl<oy-fey htbf^Sr=S-*»J«-rs^i 
*iJ;0!^2<Dy-fes/ hffiiJ{fli#ia;i:Sr(iS^> Wffi^ifc.ttl 5 
%2<D*)*y hmm^mt. fltHE^lfcJ:t/^2©^SSL 

si msaguE as a^i $ n^fe r u&m i *j =t ^m2<oiijg 

so y-trs/ h«fl§tft5<t5ftWfi#Sr, ^lE^iJaiO 5 
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r t i: Lfc 0 

[00 2 5] »^3KlfStt«>«iRm«l«Hia. 
1 * 1t tt 2 &Ett0^fM?Ptt8£*s^-C , A^J 
SS^F K A7J $ tl 5 SJE SritljfEJil 1 *J <fc 0^2©^)S^LSI 

coffin tf«frEftl0fe9J|LSI £»R$*UTl^ 

tat. jek, n#«4(cia««>«GKfHfiiwa. it 
i Tsmmxm 3 ©v y?*u6» 1 mzt&m<z>&igtm@m 

MEy >-^^LSIf±ttJfS^iro^ia^LSIt^$tt5^ 
££Lfc 0 n«9 5 (z:fa«t<0«eRfMWSS». if 

tiit)ffli$sfe$im'<XfrPCl (Peripheral Component Inte 
rconnect) t h Lfc, 

[00 2 6] W*5 6 fcE«©4&3SLSItt, flM§*W 

^t, iWE«l»3MLSiis**.S*lk©f*-^«*aSS« 

* ^rffi*W *-^/M*tS 

A* S*tS>K~ httiBJWWA**^** 
X., WfiE«53S^LSI^Sj|g*SSAS*VfcEm»-*5«t5*& 

[0 0 2 7] 7 fcE«t©4feJUBLSIf*> «S§tfStft 

<^T, S&fB#»S^LSItcS«^SA$ix-CW(^Si® Lfc 

WEftaJiLSIfc««*saA**bTK»^*i>3t» 
/w-tttttU »fcjlilEl*W#ftiiLT6Jll*rittE^»t>£ 

[0028] n**8£CM©flUMMMBi*. mm* 



/4 

$ ^5 -> v ta»<* <?>m.ft\z mm vtzmmmisi k 

•M"*«l«i**A***ia#- httlftWWAAiH*-*' 
WIB*3UlLSIfcmi*5«AS*b<tE*lcj3lt« 

IWEjK- httftMIMktt. fflE4MUILSI£«KttE 
#A***u*6»-CKI*^«>Jfe»{>fciI3aiii*M«saia Lfcc: 

E«ie*M^aiau-c£ti*f4iWE j i i ft3eii>fe*bfc#- h 

tfME**-^*** £ fc* J: 5 *M»«#*iWEjK- 
SKttM»A*tf^fcAAi-*:: £ £ Lfc. 
• [0 0 2 9] M*g 9 K:e«to8HMI#Mt*!fi* Mild* 
20 hfe^-LTWE«*0«HB*sffiS«iRS*tT 

*5t>T, tfrE^S«LSI»cm2S^SA$ttTWP$S^U 
fc^WSrffiBiJI-S^raftiiJ^iiit, flftKfeaJlLSItfll 

WE4fe3MLSi»c«ll*aA**vr«l»^«)jfe 

^A^WIfcU ffiCilSRMa^Sil UTWI^IiWET «> 

E#- httMM«P#Jft(c J: 9ff*>iv«4MUiLSIt:«iL 
Slit Lfc. 

[0030] H#Jg 1 0 ICEttOfiHKttOW)ll«». »* 
8 * fclitS*^ 9 tcBtt«!>!IIRMfMMIK:48V J A 
*^^A*$H5m£ESrMEtfc3SSLSIfl3liag®EE»c: 

WEK«e«ffi*Jft¥«OA*«^tt, ^ft^fefett 

fc, 8S**1 1 £E*K©^ffi*HU§tt. tt**8^M 
81*9 1 0 ©v*r ix*» 1 3Bfc'E««SgSKS!l»S8SHw*5V> 

t. avtfa-^oAmAtMssaBUB^fcffitt^te* 
fc, tt*3S 1 2 icEtt(o«tt«gmusn:. m** 1 1 1 

^J^I^SSiKffl-'^-^^PCI (Peripheral Component Interc 
onnect) w i: i: U/t 0 

so [003 1 ] IS*3S 1 3 »CE«©S«g«WfflI«e«tt, «g§ 



4$ BS 2001 - 1 86 1 57 (P2001 -1 861 57 A) 



15 

mil £ we<&sjilsi romasmtc^m u x a> 
yf-nmm^un-t^^^ v^uw^wct ^m*., we 

WE*-< y*"IW»¥«rt\ WEEflcmJ£^&¥f&<OA;>7 
fcSJf^M*sSjii , t-5*XttWSE^-< y^£Ptf\ WE 

[0032] i 4 ^ettosttMitttHHi a. m& 

T«^$iT-5->y T/w<^|c*3V^X, Suffix !I7/W^ 
oaftfcJMftUfcffcaUBLSli, A^SitSmffi&WE 
4fcSJgLSI<D«af«E»c:£» LTUlAf SK«t«ffi*i<l 
¥J&i> WiB^SSLSKDyirs/ MMfstMMfH'S y -fe 
yUBKfSitit. fltllEi£«tmjE^m#ia:<OA*iS 

^m#S©A^ffi^l-iE©B«f mjE^A* $ tv^ft TJ£A 

LSI# y * «/ httfii j5cS J: 5 *«WPfS**r, WEiiig 
^DQ^&iB LT£l*ttl!ME*»JaJiLSl*s y * s» b 

WE4&SJiLSI© y -fc y h*^-k:A*i-5 - t i Lfc. 

t o o 3 3 ] ts#js i 5 \zj£,i&<D&m.fflwism&* ms 

&ffi 7LZ tK- h Sr^- LTME4Mfc©W#«E«tt£ft 
T«fife$tu5->y T/w^t-*3^-C % JBH3 J; 1*^2*3 <t 
tf$fS3<D*K- h i , WE->y T/v/<*©#atefc:iM»Lfc 

tHRA%Va^-« 5?IME#«fc» WESg3cQztf- 

A^fcfc t -f 5 d»T*- * if *OiSS« # ^T*ft -f * - ^ 
^t-r^Ti^^-r^^- hiRlttfHfli^&^frfll*., 
WE hJKni?«JE#att % SSE->!) T/w<*CD|a#Hfc# 
H^J^T-f-saf »-WE-> y 7/U'<*©#»SHffl»J*«:ll 

tt«igc$HT^^^ofcfffc/i«J^ 5 HllEB2cD^- h 

&fctt$;h,*:4§^, WESfS3<D#- h£^*!>5£#e>*i*:i§ 
igl^fc^-r ^^-yOMKISi L, WESJ6B#I°.3;6 S & 
iaufcm»c:WE^- K:|Kfigf&J»3MI9:;!>sWESB3©#- h 
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[0 0 3 4] StsfcJif 1 6 £ft*08Hg«JfflttHBtts «SS 
T*^$ix5->y TA-z^lCjaV^-C, ^1^2*5«t^3 

Lsit, wEv-y 7s\"<xiz.mM£i%z>i&&<Dmmffii8. 

*rW*i-* hJKoi^PHE^Si:, WESg3©#- Mc*t 

i-«a»trM#Pi-*#- hftWittW^&b, WEv-yr^ 

/w<^©|7j^t;#llId 5 ^T-t-'5*»c:WE-> y T^w^ro 

WEfS2©#- hE*p$K:^$ixTV^r t i^WEP 
ttl:ftffl$^fc^lcfl, WE#- h^flg 
*Jffll#a*5tij|E^3(Dyif- h ^.^-y^flgi: L 

[0 0 3 5] S«*« 1 7 ICE«©«iSftlJ^«« 

»±, i ^Mii^js 5 , n*q(8 7»sw*«i 6© 

v>r*u*» 1 *»c|B«©tt»fW»a»»c*sv^-C, WEv- y 
T/W^y.^5lEEE1394^*&tc:V«lU-Ct^r t t Lfc 0 H 

1394SM*fc!WttL, WIE«ia«J««¥«i*^y T/W^ 
7»d Kn/P2 (SBP-2)«*&»ClS<5^fcny*>f >-#>is-e*) 
5 ^ 1 1 L7t 0 *7t, StJfcJj 1 9 I^EttottttftiJffttS 

[00 3 6] IS*JS 2 0 »cE«CDS^»J^->^ 7- A (4. 
«ISd5{ixLSxK- h LTWE«C»©«|g*siSi:SJgg 

*Jj:tfS3cDzK- hi, WE->y T/w^^(DS*&l-^»i 

(OfflWm&tfrbM&Zln. WE^2«7)^J»«^(4x W 
Eg§i<o#- h^|^fc-5^HWEm2co^- hW^Jc^ 
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»Hfc3M«a s Bfl«i $ ix5 fflfc ttSiK £ JVC vvfc *>c fcBtFlE 

jB2eo»j»B8iisr^< mittm&&mi&$[t2<D#- hum 

M « f -f * ^- ://M*«g t L , AtrGiittBtm dsgig L 
[0 0 3 7] if#J£2 1 Rl|Eito*lWM*P5''*7-.*.tt» 

lt»^5^-*«w#« t 

t«*fc»2©«««»i:*»fe«<«**t, ffilBJ|$2©fHfli 
«WHt« IWBjRl©*-HX»*>5v^ttil(rlEfll2©*-h 

/<^©«BIMk*jai!B«*Ti-*flEK:IWElWB4«' y T/w<* 
©««&ifctf?/£«:BI*U WIE»i©jK- Mc]itif2Jg2© 

[0 0 3 8] *fc, Sf*«2 2 fcEttOKBRWWS/^y 
Af4, §t#JS2 0£fcf4lf!#JS2 1 KEfKO'SIMlfP*' 
*X A^jol^T, SfJlEv-y T/W^^d5lEEE1394a*SICip 
lLt^5:ti:Lfc 0 Kin. S#Jg 2 3 {CIE®(D&ig£ 

fc*5V*T* ItC^y 7A'/<;*#IEEE13MttfefcVaU 

Wisaia6*)^iK¥NS*s->yr/w<^^ , D ha/P2 (sbp- 

[ 0 0 3 9 ] . ±38 Lfc J: 5 »c, Sic$iJP«t§§tt, 2 <S© 

C, **/<->*-C-*8i£$*u, #- hA, B, CtSrttxTV^ 
5. #-M£BKf4, 3^^->3>Sr)|4t5;ii5i 



(10) 

14, #- hBt^«6$n-5^ia«8«t 3*?«/i 

AiBI4$HUfLSIi:, JK- hCfi^a^LSI k-Ztl*ftl& 
«**t4. SWtEMfclCOAASSmiJiK- hA 

[0 0 4 0] 

H 1 ©3£;ffi©^K:fctt5IEEE1394^;*©^^£;^ 

-tta-e*)*. rr-r?f4, mMHMMiofe, pc 2o*s<t 

tf21, ^— K^-f **S61tt30, /^T^W 1^40*5 .fctf 
20 41^4; EEE1394^^.v'^^AA5^$tuTV>.5o * 
^BJIIiicD^fl§T?{£ffl$H5PC 20*5±O521»4 > 6tTV© 
1394="^^ ^ ^ L-C*S0 , IEEE1394>' < 5XtC^i-5|g 
^jSr^o. r^t?, lEEEi394-ca«MtSHrv^3+^ 

[00 4 1] IEEE1394-C?f4, J: 5 *6b"V 

3^^^60^^fb$^T^5. 60<75«g^-W 5 *>4Sg-T- 
(SS^##3~6) 14, h ttSSBWS-S-CfeS^-^fS-S- 

'so -mf&JSJfLSI 50WSHt)IEfflT-t, *fc^-7'>'W70t»4 

aoojan^- (ag^s^i*j«tu?2) 14, ^r-y^sr 
^urie«i-5fc«)©«HfT'a!>s. #«^»4, te©«« 

^C<Tt&V^ 0 H2fciirf«"CH\ <&©«SI (Cttm^ft 

ittfc, «i©««!6»e>itt«**vclbfM-**IBi©a* 
trl»o««[[a»«i«o«#***bTv**. 
[00 4 2] 14 {|&©S6SgfCi^mi-5«-g-|4, g 

« bdS{ix.5mjEas9o*^m^$^5i^mmjE!i s , ^-f* 

- KiooSrSS bfc^, 6fy3^^ ^60©JS^f-#-g-i# 
oM-T-Sr^U-C*— y/wofclBA^ixa. 1394S*&t > 
14. 4r - y/MC UJ^j $ fi Z mnMEMiMNiP> ?>40V(D«5 

l-gt5^x.5ESK®jE^lC 80»cA*$nx^SiSL 
SI 50©«R«JEfc«ift$lX*:||, ^S^LSI 50{dA^I 

5 14, 6fy3^?^ 60©JSB-S-)§-i#©iS^d» 
A^J $ Jxfc^liJE^Hjfcmffi S^IC80JCA^3 Jx-5. 
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?<iit- Kl00(d«to-CPflih$ix2>fc«), «ffitl90*s« 

ftZ>zkftfo\ U±.<o 4 o ttlk&Uz. 4 9 , «3§Kmas 

$3 5 IEEE P1394a-Ctt > 20CDjj&®J!li&^£l&^T/hl!M^ 

[0 0 4 3] zz.-Q&mztiz>^—\ f y t 4xfi&mo 

f4, SBP-2«»fc!p*LfcrcfflRiaiS«-C*>5. £«>^ 
— Kx-f x^|Sg30fi, PC 20<D-7 f ^^.^ Ky-fyt U 
TWtB^aifctfSBSfv-C^**!?, SBP-2©:/n ha 
PC 20iPC 21W^*>b<07 f 'f K^-f 

^- Y?4*9 §S*30fc*fr LTjfetc d ^-f ^JWSrJSJttb 
^-BrfcPC©^^^^ K9-fyt4*. K»*!I»««10 

«M»4r*il«WW!ll»10OjK- hBK, w»J§]3Z!#3gtf>& 
8^i:*H$*taPCS:«a5«IW«H»lOOjK-hAfc, £ 

hA, *t>— bB, /-K-hOl, PC 20, /N-Kf-f 
30, PC 21^-t*tJp*uS8ttSnTV^. 

[0044] &*5, IEEE1394^XT-^7'1'f'40*J4O ! 41 
»4, IEEE1394/^lC*3l^-5^0^igcttiH.^'7 :? ^^.^'l/ 

[004 5] fiH^J»^io©rtt»«jaS:H3fc*i\ 

SSttlW»ttHBlOH:,- IEEE1394*J«JiLSI BOtSXXfSlks 
iS«E«E^lftIC 80, *W^IC 110, 6f>-=>^*60~ 
62, ^ir/<^120&^&M$tb-CV^. ^JJUlLSI 5 
OjS&mKDmffiM* H83©VDBiHT-) ttitftttEKftl 

&IC 80WA^Jffi^Ff46f>'3^^^60K)ffiT-S-§-HcS 
Jgc£;h<-5fc*t>, feS^LSI 50*>4t/51l4, zK— hAKl« 
SS$;h,£PC 20*»b*&«$tbfc^F»-<O^«)f^i-5. * 
fc, jK- hA, tf- hB, jK- hC»4, -t*L*ttl4ljaJlLSI 
50«^ hO, feS^LSI 50W7K-M, ^SSLSI 51 
W/K- S2Ultgj8£$*b, $ bK^S/lLSI 50?)zK— h2i 

mmmisi 5\<DX-VQb\t.feWLUW8k®\o(»fon-?®i 

*&3i/lLSItf>tf- t>i6f>34^ 
^tOF^co^^, ^a^LSiPn-JW^tt, I2l3-Ct4f8i^ 
ofc»i;$:ofli&T^LT^-5ris, 14021;:* £ 

H5ii!3 4*<0(i#i^^ilS$ttT^-5, #)S^L 
SIt6f V=>***©Rmcf4, /&S8i1gln-W X6fc:feffl 
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[0 0 4 6] f&SJfLSI 50*J4O ! 51»4, LSIWibf^*^ 
JUMti-* y * y hSSS^ (B3©RST«m Sr«*.rv>5. 
:©Pty hffl^AA$ft5!)t? MH§-<E>ffc&f4, 
2{t{S-§-C^£u^<-'K^mJE («T> L0tiS5£-rS) £A 
^-T;hmsif4#}#Ht;£*v, ia5U"</KO®jE (JWT, hig 

Htisi&-r5) £A;^-r;hmsif4i§«wjfrrs£^5 1 

WCfoSo ^oy-fcy hffi^»4LSlF*9g|5TSeLSr^LT 
7°/VTs'7'$tvT^5fcfe, ^SSLSI50(D4 5»-y-fe 
s/ h b 9 y y K b roffl $ 4x5 * + /< 120 
* Jfl ttfl tf » VDDffl^tcmSJE* 5 ^ $ 4XT * * /<*/ 
^120^3t«$tt^fefcii:mf4y-fes/ hffl^©mjE* 5 "L 
0W" tewyoMMLSI 50{4y-fe v h^ffiT?fo!5 , ^■•v/^ 
V^120^^»C3te«$ix?.i y-fes/ h^WflJE^ «h 
IGH" Kt£Z><DX'lfomm\£l 50^ii^Sd^t^5 4 5 

5^r^^->^120<D^4(4, «aiigA^by-fey h^tfll 

[0 0 4 7] «JS^LSI 51COyir j/ hffi^tC(4, 

^-<-7ic noom^^^JgcStuSo f^-ric no 

waiiNFra u i ©ftiai*M*s2» t 5 * -e»4L 

0U"</V$rttJ^b, Sai^W* s 2^Sr«S^fct3 "HIGH" U- 

^/w^a^-r-stt^sr^o,, -<o^-r-7ic hooa^ss 

T-SrESKSJE^miC 80<OA^^ t«/^L, ^o^-f 
•vie 110©A^mjE©BHitSr7 VtdfS^-rS-i:^4 
t>. tK- hA^fe^m^B3*6$ixT^b2^^l4!fe)aSLS 
I siSry-fes/ -^teSJiLS 

I 5014, JixBLfcolU, hA*»bl&«*SHI*&*nT 

- hA^b^m* 5 M^$tbT«^2^Rgi4#)a®LSI 50(0 
. **»ffU 2»MfciS£A|*H:2>o©*aJBLSI50, 51*5 

[004 8] PC 20fcf4«ro#AoT^ftv^K$-eigifc 
*^ix5 4 5»caiSSrS^b, PC 20^mai SrtSA L-T 
*» b 1^* s Sj§ LA: b % iz^xTl-yJ ¥40H 4 tf41 V 

®m£hitiz94s<x<D&®m&.b* 5ftt>mm v-rtmc 

mffl£i%tclEEE1394;<x<D&m.ffif8.&mbms\z*:fr? 
PC 20»cmaS^SAbT^bl^*5g5i|bfc^ 

■c»4, isi4»j:*$tv-5 t*J9, ^^.T-t7^-y-'4or-^aij 

$tlfcl394/^<D«i^^ (11140(a)) t v<^T^7'< 

^l-emS'J^ixfc-tti- (I2l4(0(b)) iisftftotv^. 
tK^bT, <feS@LSI 51*5y-fe y h^fg-efe^fcfc^ 

[0 0 4 9] /<^T^"7'l'-y-'40-CSa!l$ttfc/<^(c:»4, 
^<^.T^7'f1f40tPC 20, MWSUSl 50, ^- K^W 
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©ffii&s&'bTCt^PC 20&s<tr-y hi§«<OfFnTSr«-«S 

7t7^f if 41 X-mm £ *bfc'<* lc »i, T-t v f If 41 
bPC21b&&M£frXid'0 , i^WDOfitaSfc'b* 

•C, PC 20lcmilSSrSAUT^fe5^SSiiL7t^'C 
fi, 7:f 7^1f40 t^7t7-f 1f41 b (O-Zixttl 
X-mm£intzl394;<x<D&mMf&.l-i. b t>fcB5fc*£ 
H5t>O-Cfco/c 0 rfttt, PC 20K®iS>;6S&A$*l<T 
*»io2#;5Sgi®L7tB#.&T<fe3lJILSI 51<oy-fes/ h^fig 

Bte^Sfu* J: 5 7^ $?;fr/wiDas#tM8K:«i!iT 5> 
[0 0 5 0] PC 20(cm2S* s SA$ttTgA^tc:^^.tcte 

7-(^^m^xfm^ftmm%:m6\^-t 9 h-ch, « 

ElT-fi, PC 20U:m^a 3 &A$;h,fcflf££Bf£.|0i UTB* 

[0 0 5 1 J ^<^T"?-7-l'-^40-ett > PC 20»cmM*5Jg 
A$n^r t j; y -fe y h #f$*!j0K:««!l £*l 

ID'7 P n-feXtc:t3V>-C^|g(D#)a^LSI^^i-2.-fe>'l' 
h«J^. Ig^TPC 20dS=§-^l§<03>' 

PJ$tt5o ft#lftKf;t, 3 y* U — -> a> • D A<D 

i^mLSt&mgglcai-LTPC 2oasy- Ki/ N/-? 1 

^yh&&mu tK^mvtcmm^^y^y'^- 

>a >-o AOx-^^r^Lfcy — K^JK^^y 
h£PC 20KlSgLT^3^;&sf^£;h,3. -«=j^ 

l#CD«||g*5SBP-2^2pl!lLfc^-e*)5 ^ b £PC 20# 
^tUUfcTtft, SBP-2T^ir>.7'n h a/W&HJteLT^ 

#»;:&5*-Cli, K-r-Y^i? ^S30t PC 20 
[oo5 2j /^r-7-7i'-y-'4i-efi, vommusi 

Sl&mft®i¥* LTV^^fcft. PC20^comaSSA»;«t 
(9^±Lfc^J0»C*5|-t5^^ y -fey hb* *<D'&<0± 
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&%m&&&b\lLWi.% c f-*teikR><>Tv hsWSaas 
2#lc#5£-?fLill$;h,T^-5. tefrnftzfiKteZb. m 

^*s^$^5fc«>. 2oro/<77t7-f -jfomajie* 

tti^Ct.<oi/j;TV^2)„ *1*i^J2#wb$,£-cv-<* y-fe 

5/ hiMSiHSiV -fcA^ID/^jry K =>^7^ 

^U-> 3 yDAOfetHU SBP-2T^-fe^7*a h = 
/MBKfc/^y N^jiO^d5^a!l$Jx5 0 SBP-2T^ 
ir^a h^^KDgC^-Cfi, I$£ij2#»c:$g£ Lfc^.y 
io -fc y h©iiuri>bn ^-O'LT^fcPC 20fi, /n— h'fj 
x?mm30\zMLXl) =2*? is 3 v£®;fcU r<^/<^ 

y-t?y hm^«]«>-c^-K7 ? -f^^ss^aiufcpc 2 

lfiD^-r vg*Srff 5o t©^*> PC 20£^- Kx-f 
^.^Sg30tc»^coy =i^^ v-s V^WJi^L, PC 2 
liaSD^ Vg^^s^tcii^^oT^So P 

[0053] rcoi 8NKffi«tn«iOS:ffi^-C. PC 
20 1 Kf* -f ^ ^ SB30 i: (0 FhI »c:SBP-2W = ^ ^ > 3 
20 >-^5fe5i:i-5*-CcD^(iPC 2i3i»?>^- Kx-f ^^^g3 
0^^ttl■^t/«c^^J; 5»-i-5r.i:icJ:t), PC 202:^- K 

[oo5 4] ±mi.tz*&mmi&<Dteffiixi±. ? 

4 TIC HOLLOW w</v SrW^i-5^r^«r2^t &fe t fc 
PC 20icmM*^A$ix-T:*^^- 

<<7<9?&W3ob<Dmx=>*9^3 ^i>m^m^.x<o 

A73$ixT^fe,^-r^IC HOdSftiBl^lRKon-aiSrMML 
fc^s, C*t£, K^ffiJE^IC 80A^g|{iS:S^2,m 
JE^m^ $ttT^6>Si§Bfra(0?f-ffliJSr^-t-5 «t 5 leg! 

0ir51©y -fes/ H^*3#^/'<'>^120*J«J;tFl21(c^:tb 

WbtuSSS^^-Y^-^^^OWgft^Jt^TTCt < 1" 
[0 0 5 5] ^7t. *%W»w*J(t5«l<Djllfe0^fi|<0 

Lsisowmas^t^aSLsi 5icomasss^-i:«oBg^^ 

-Y j/^130AMf A$iv3o -O^^ y^lSOtt, "LOff" 
so u^yK^^ff-g-d5A73$ix5 2:^'r y^-l30SrP§r, 
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"HIGH" l"<*<DmW<S%#Xt)£il?> t *<< V ^130 

temc^itm-ehy . -t<o$#Pf§-5§-i: l-c^-^ic no 

<om*fS-§-3!i s A*$H5o *-Y^IC 11014, E13T-ffiV^ 
ibHfc*^ICil3Dtt«X;fc5r£#, LT, a 

Sftm^&IC 80^Egffi?rSx5?IJE* s A^$n^*T 

lsi si\cttmmm&.&At)ish-f. 2^mmm ltsa 

s/^130*SHCT^a^LSI 51#»jf££RI#rr 
5o :i©J: 5ft«?/&T\ |I]3&5^»4[I]7K:7n£*x5g^ 

[0056] *^pj»ciott ztixDmmv&Wi (m 

C0^2HJS(D^fig^*D»t 5 IEEE1394/<* <O^WM^.^ 
^-ElT-foSo rr-Cfi, ^*W«l|glOt, PC 20, PC 
21, />— Kt*-< *^3£B30, 1^40, /<7s7 

■f^-l^UcX 9, IEEE1394/<*i/;*^A;&M8j5££;h,T 

<^5 0 r;ixffl^k;h,5^fffl»»3§ioi4, pc 20^ 

SrHiofc*-*-. #g^fMW*£SSi0f4, 4$3JiJfLSl 50*J J; 
tf51, 6fc <, V=>^*60:to4:U J 61, E«S«JE£8UC 80*J 
40*81, ^-f-7lC 110, dr-^v'^O, ]) V^gLSI 1 
40, PCM^^-^lSOiA^tftj&^ft, PCHy^ 
7^-^150Sr^b-rPC 20t y Vi?SLSI 140t*5^ 
$*b3 0 &*5, 9CI/<Xtis<7 WW<*T**>5:&S, mio 
T-ttffi!*07c*(cx-^ioJ;U5T K^^iSSri^oll^ 
XStU ^fcm^Srt> 5l*^Hi^T-«L-Tl/^o 

[0 0 5 71 4&S/ILSI 50t JJ V^Jf LSI 140t J4, S 
W- ; fi"-t-5PHY/LINlH' — ^Sr^-LT^^EStbT 

^•5. — $)3JlLSI 5HiPHY/LINK-f ^.5: 
^L-TSM^tiSy ^JfLSH4&<, i?>OjK-h0*S 
'ftSSJBLSI 50<O#- h2tSigE$^-5„ i©J:5*tett 
fll^i-f 5Ct»-<t9, ^HJlLSI 50K$J9MSTS>;h,5 

SJfLSI 51 ^XhhZy-i JWZ&m£iM 

[0 0 5 8] ^JSJILSI 50, 51f4, PCM^7i-71 
SOiJil/BMmffi^IC 80Sr^L-TPC 20*^^|&$H 
4«BlK:J:9tbfM-*. FWKfc y v^LSI 14014, PCI 
J 7 = —Xl50l££VW.ffi.m&&mc 8l£r?TLTPC 

20frib&&&tlZ>mM\Z.± Uibf^-rS. PC 20#» 

•5. <&JlJgLSI 50<E>#- Mf46f >-a**:?60i:g^$ 

ix, pc©jDi2«3g&jg£ffl#- h hBt vxm- 

— $»U§LSI SlCDtf— K2»4, 6fya^- 

h-?*>5#- hct u-catg-f-^c ^a^Lsi 5icoy-t 

-C-^IC 110(4, E13|r^£;h<5;£3g^::4 5^l0>jl;K5© 
^IST-ffl^bftfc*^ICi|pJCtt8lXfc3f;:«>, 
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t UT, jSnmEXtfllC 80KL,#iMtt£iS;t5®Ea 5 

lf4y-fcs> h«»-Cifo9«rt. 2#|HW*fe»l.-C£Jl»H* 
HJlLSi 5i&&nWitt*M1th-i-Z>o 

[00 5 9] PC 20Hj4maS* 5 AoTV>/«Cl,^flg-e[l|9tC 
K&tiZX 9£aS££«lgeU PC 20^m2IS:feAUT 
A»5>l#aMBB L-fc 1 t T"*- 7 -i 1^40*3 4tf41"C 

«*S;h,fcl394'<;* J: , 5#as&ii L.fcB*fc 

Mill $ ftfc IEEE1 394/* * ©&iit#l/& £ El 1 1 1 m 12 |C ix 
10 -t'^-f-o *^PJ»C*51t5^1WHlfeW^t|SHfJC, 
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